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1 DESCRIPTIONS AND FEATURES

1.1 General Description

adStar-L 2 Z|CH 120MHz 2o W2 T2 =z E 71Xl 32 HE 00|32 AEEZEZ0o|/H £ & LHEO
LI E|= HE22|7f 7|ES| EefA| H22[#0 OtL|2t SDRAM 7THA| LHEE|O CAst ofE2|AH0|M0 HEF

& ek

PART NAME FLASH SDRAM

adStar-L8M - 8MB
adStar-L8MF512 512KB 8MB

adStar-L16M - 16MB
adStar-L16MF512 512KB 16MB

adStar-L 2 & /&0 HZAg|AHL W&o WA= Quad Flash 2 S8t EICt Flash= Z213 3 =9}
oY 82 Z0| AHE 7ts5tH, 20| 2|df Quad H|O|Ef HIEE ALESHY] 01 WHE T 20| JtSSHCt
5t Serial Debugger £ S510] WE T2 CHR2ZEJ} JHSOICE

CPU & Z213 HZ2|e HO|H HREEE HMAST| 2o HAE SEH22 70 AL BIHE
Zx),5 B otoj=2tele] Eisc =2 o WE TP N2 S S

—

HEO| $EQ 02 A=l LCD Controller = RGB888 = RGB565 =HE2 X|¥sl0 =2 %|CH 800x600
o o= E X| A3t Hardware JPEG Decoding = A|RI2tCE 12|11, Graphic Library 2 HMIE2LEMN
adStar-L & SILITTOZ T |CD & AMESl= AOE O{E2|A0|M0 XXHo| £FM0| =ICt

g

0| 2|0 M&%l= MP3 Decoding Library 2t Sound Mixer = 4, 21t3, HIZS Sz 228 £ US
4xf'd 12 HE ADC(IMSPS)= ALt 2 HIO|HE E#8Y £+ UA L,

EESH QIR 0| FLASH Memory, SD Card & &g = A1 £3| NAND FLASH 9| 4%
OfL|2} 24bit ECC X{E22 MLC Type & At8E = ASB=Z MM EQl AAH TS RE £ ULk

Ct¥st EA »EtO 2= USB 1.1 Full-Speed Device/Host, 2 X{'2 UART, 1 X9 SPI_LCD, 1 & SPI, TWI
= M335H 6 X2 DMA = 2Lt WE WS o 4= UA S EDH DHYCHR ZEE X[

adStar-L = £0HE 7HH 52| AOHE OfZ2[#0]d, LCcD & M%SM G.U.I 8o SEAES A|AH],
ZUSH AAH, AOLE 2|, ARl IHE, 24F Z2H, POS, HIZE AAH, POP ZLH S0 ¥8Y =
UL,

e oz = Gee7|ttel Hutgaie o4 HEY A ORZE, OHY 242 M3Esh= EISC STUDIO,
YA 3|2, ZF Library, O& 22 IEE 0f0|C|X A S| 0| X|(http://www.adchips.co.kr) XHE A 0f Af
OfF 2 Mefglo] t22E & =+ 9'0'31, Y 2EQ CHREE/CIHY EQ E-con & XMEDH 710 HOHE
sn Uk et E=E xY Mol H2 8 el 220 YUt WaA0|EZ WRITE st Yy Ho|
MEjol Bt HEQO| HMAS 0|%6+01 stand alone EtRS| EISC HANDY 2 oILt¥ CRZE ot HHS
M-S otet
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1.2 Features

o High-performance, Low-power 32-bit EISC Microprocessor

o 32-bit EISC Architecture
AE32000C-Lucida
Harvard Architecture
5-Stage Pipelining
1 Cycle 32bit MAC
Up to 120MIPS Throughput at 1220MHz
8KB 2-way Instruction Cache
8KB 2-way Data Cache
Serial Wire Debugger

s Embedded Memory
2KBytes Internal SRAM for Instruction
1KBytes Internal SRAM for Data
8/16Mbytes SDRAM
Optional 512KBytes Flash (More than 100,000 erase/program cycles)

o External Memory Interface
8-bit NAND Flash Interface supports SLC and MLC (4/24-bit ECC) type

= Boot Modes
NAND Flash Booting
Serial Flash Booting

s SWD Interface
Extensive On-chip Debug Support
Programming of Serial Flash, other Ram

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

s SPI_LCD Interface
Support 9bit data transfer for Icd control

s USB 1.1 Full-Speed Device/Host Compatible
Supports Full-speed Data Rate 12Mbps

o SD-Card Interface
Supports single/quad

o Sound Mixer
4ch mixing

1-ch PWM output for Stereo or 2-ch PWM output for mono (1-CH Digital Modulator)

s RTC

Support RTC counter (hour, minute, second) and calendar counter (year, month, day, week)

Support Alarm counter (month, day, hour, minute, second)
Support periodic time tick interrupt with 14 period options

1/4sec, 1/2sec, 1sec, 2sec, 4sec, 12sec, 1min, 2min,4min, 16min, 1hour, 2hour, 4hour, 24hour

Support wake-up function

16
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o Other Peripherals
32-bit Watchdog Timer
6-ch DMA

Interrupt Controller with 2 External IRQ

2 Channel 16-bit Timer/Counter with 15-bit Pre-scaler, Capture, PWM
2 Channel UART with 16Bytes FIFO, Functionally compatible with the 16550, with 1Channel IrDA
1 Channel Master/Slave SPI with 8Bytes FIFO

1 Channel TWI

Auto ECC NAND Flash Controller: 4-bit/24-bit ECC Support, Auto Booting with ECC Support
55-Port In/Out with open drain mode

55-Port GPIO
JPEG Decoder

o Analog IPs

12-bit IMSPS SAR ADC with 4 analog input channels

POR (Power On Reset)
LDO
PLL x 2

o Operating frequency
Up to 120MHz

= Power
3.0V to 3.6V

o Operating Temperature
-40°C /+85C

= Package
100-Pin QFP (14mm x 14mm)

1.2 Features
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2 BLOCK DIAGRAM & PIN DESCRIPTIONS

2.1 Block Diagram
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Figure 2-1 adStar-L Block Diagram
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2.3 Pin Definition

Table 2-1 adStar-L Pin Definitions 100-Pin

Alt Pull-Up
. CFG - Su.Lie /
No. Pin Name Description. Type Drive Pull-
Current
Down
1 AGND33 ADC power ground In
2 VREF ADC analog voltage input reference In
3 AIN[3] ADC analog voltage input channel 3 In
4 AIN[2] ADC analog voltage input channel 2 In
5 AIN[1] ADC analog voltage input channel 1 In
6 AIN[O] ADC analog voltage input channel 0 In
7 AVDD33 ADC power supply 3.3V In
8 USB_AVDD33 USB power supply 3.3 V In
9 USB_DP USB DP - data+ pin Bidi
10 USB_DM USB DM - data- pin Bidi
11 | USB_AGND33 USB power ground In
12 | PLLO_AVDD18 PLLO power supply 1.8V In
13 PLLO VCTRO Vco control voltage of pll0, corresponding LPF should be In
- connected here
14 PLLO—QGND]' Power ground In
15 | PLL1_AVDD18 PLL1 power supply 1.8V In
16 PLL1 VCTR Vco control voltage of pll1, corresponding LPF should be In
- connected here
17 PLLl_gAGNDl Power ground In
18 TEST# Test mode entrance active low In
19 RESET# Reset of system active low In
UART_TX1 0 Uart tx [1]
20 CAP_INO 1 Timer capture [0] Bidi
CFGJ0] 3 Booting Mode Select [0]
GP0.0 General Purpose I/O
UART_RX1 0 Uart rx [1]
21 CAP_IN1 1 Timer capture [1] In
CFG[1] 3 Booting Mode Select [1]
GPO0.1 General Purpose I/O
22 VDD18 Core power supply 1.8V In
23 VDD33 10 power supply 3.3V In
24 XIN Oscillator xin In
25 XOuT Oscillator xout Out
26 GND Power gournd Out
SPI_LCD_CS# 0 SPI_LCD chip select signal [1]
27 CFG[2] 3 Booting mode Select [2] In
GP0.2 General purpose /O
SPI_LCD_SDI 0 SPI data input [1] up,
28 NAND_D[7] 1 Nand flash data [7] Bidi 8mA | down or
GPO0.3 General purpose I/O disable
SPI—"SD—SD 0 SPI_LCD data output [1] up
29 NAND_DI6] 1 Nand flash data [6] Bidi 8mA down7 or
CFGJ3] 3 Booting mode Select [3] disable
GP0.4 General purpose /O
SPI_LCD_SCL 0 SPI_LCD clock [1] up
30 NAND_DI[5] 1 Nanq flash data [5] Bidi 8mA down7 or
CFG[4] 3 Booting mode select [4] disable
GP0.5 General purpose /O
NAND_D[4] L | Nand flash data [4] up,
st SD_CLK 2 SD card clock Bidi 8mA %?;g‘bg
GP0.6 General purpose /O
SPI MOSI 0 When SPI is comflgured to Master, It used for Data output,
- otherwise, Data input up,
32 NAND_DI[3] 1 Nand flash data [3] Bidi 8mA down or
SD_DATA[3] 2 SD card data [3] disable
GP0.7 General purpose /O
33 SPI_MISO 0 When 'SPI is configured to Master, It used for Data input, Bidi 8mA up,
otherwise, Data output down or
20
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NAND_DJ[2] Nand flash data [2] disable
SD_DATA[2] SD card data [2]
GP1.0 General purpose /O
SPI_CS# SPI chip select signal [0] up
NAND_D[1] Nand flash data [1] - ’
34 3D DATA[] SD card data [1] Bidi | 8mA ) downor
GP1.1 General purpose /O
SPI_SCL SPI clock [0] up
NAND_DI[0 Nand flash data [0 - ’
35 SD_DATA[[J] SD card data [0][ : Bidi | 8mA %?;”bg
GP1.2 General purpose /0
36 VDD33 10 power supply 3.3V In
37 GND 10 power ground In
SF_HOLD# Serial flash hold signal
38 NAND_ WE# Nand write enable Bidi
GP1.3 General purpose /0
SF_CLK Serial flash clock up,
39 NAND_ALE Nand address latch enable Bidi 8mA down or
GP1.4 General purpose 1/O disable
SF_DI Serial flash data Input up,
40 NAND_CLE Nand command latch enable Bidi 8mA down or
GP1.5 General purpose I/O disable
SF_CS1# Serial flash chip select 1 up,
41 NAND_CE# Nand chip enable down or
GP1.6 General purpose /0 disable
SF_WP Serial flash write protection signal up,
42 NAND_RE# Nand read enable Bidi 8mA down or
GP1.7 General purpose I/0 disable
SF_DO Serial flash data out. data output signal. up,
43 NAND_BUSY Nand busy check Bidi down or
GP2.0 General purpose I/0 disable
SF_CSO# Serial flash chip select 0 up,
44 SD_CMD SD card command Bidi down or
GP2.1 General purpose 1/O disable
45 GND Power ground Bidi
TWI_SDA TWI data line up
a6 | USBHOST USB host input Bidi | 8mA | downor
GP2.2 General purpose /O disable
TWI_SCL TWI clock line up
a7 USB—U(T)ST—O USB host output Bidi d(_)wn or
GP2.3 General purpose /O disable
up,
4g | UARTTXO Vart x [0] B | sma | downor
GP2.4 General purpose /0 disable
up,
49 | UARTRXO Vart rx [0] Bidi gmA | down or
GP2.5 General purpose /O disable
50 VDD33 10 power supply 3.3V In
51 VDD18 Core power supply 1.8V In
52 VOUT LDO voltage output 1.8V Out
53 VIN LDO voltage input 3.3V In
54 GND Power ground In
55 WAKEUP System wake up signal In
56 PWR_DN System power down signal Out
57 RTC_XIN RTC oscillator xin In
58 RTC_XOUT RTC oscillator xout Out
59 VBAT Battery voltage input In
up,
60 RO LCD red out [0] B | sma | downor
GP2.6 General purpose 1/0 disable
up,
61 Rl LCD red out [1] Bidi | 8mA | downor
GP2.7 General purpose /0 disable
up,
62 RI2] LCD red out [2] Bidi 8mMA dow% or
GP3.0 General purpose 1/O disable
63 R[3] LCD red out [3] Bidi 8mMA up,
21
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down or
GP3.1 General purpose /O disable
up,
64 R[4] LCD red out [4] Bidi 8mMA down or
GP3.2 General purpose /0 disable
up,
65 RIS] LCD red out [3] Bidi 8mMA down or
GP3.3 General purpose /O disable
up,
66 Ri6] LCD red out [6] Bidi 8mA down or
GP3.4 General purpose /O disable
up,
67 RI7] LCD red out [7] Bidi 8mMA down or
GP3.5 General purpose /0 disable
68 VDD33 10 power supply 3.3V In
69 GND Power ground In
G[0] LCD green out [0] up,
70 DBG_SCK Debugger clock Bidi 8mA down or
GP3.6 General purpose /0 disable
G[1] LCD green out [1] up,
71 DBG_SDA Debugger data Bidi 8mA down or
GP3.7 General purpose /0O disable
up,
72 Gi2l LCD green out [2] Bidi 8mA down or
GP4.0 General purpose /0O disable
up,
73 GI3] LCD green out [3] Bidi 8mA down or
GP4.1 General purpose /0 disable
up,
74 Gl LCD green out [4] Bidi 8mA down or
GP4.2 General purpose /O disable
75 VDD18 Core power supply 1.8V In
76 GND Power ground In
up,
77 Gl LCD green out [3] Bidi 8mA down or
GP4.3 General purpose /0 disable
up,
78 G6] LCD green out [6] Bidi 8mA down or
GP4.4 General purpose /O disable
up,
79 Gl LCD green out [7] Bidi 8mA down or
GP4.5 General purpose I/0 disable
B[0] LCD blue out [0] up,
80 EIRQO External interrupt [0] Bidi 8mA down or
GP4.6 General purpose I/0 disable
B[1] LCD blue out [1] up,
81 EIRQ1 External interrupt [1] Bidi 8mA down or
GP4.7 General purpose I/0 disable
up,
82 Bi2] LCD blue out 2] Bidi 8mA down or
GP5.0 General purpose /O disable
up,
83 fl LCD blue out [3] Bidi | 8mA | downor
GP5.1 General purpose /0 disable
up,
84 Bl4l LCD blue out [4] Bidi 8mMA down or
GP5.2 General purpose /O disable
up,
85 BIS] LCD blue out [5] Bidi 8mA down or
GP5.3 General purpose /0 disable
up,
86 Blo] LCD blue out [6] Bidi | 8mA | downor
GP5.4 General purpose /O disable
up,
87 BI7] LCD blue out [7] Bidi 8mA down or
GP5.5 General purpose /0 disable
88 GND Power ground In
89 VDD33 10 power 3.3V In
90 DOTCLK LCD clock output Bidi 8mA up,
22
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down or
GP5.6 General purpose /O disable
DISP_EN % | pisplay enable up.
91 - play Bidi 8mA down or
GP5.7 General purpose I/0 disable
0 . . s up,
92 HSYNC Signal for horizontally synchronization Bidi 8mA down or
GP6.0 General purpose /O disable
VSYNC 0 Signal for vertically synchronization up,
93 TM_OUTO 1 Timer pwm output [0] Bidi 8mA down or
GP6.1 General purpose /O disable
LCD_CLK_IN 0 Clock input (Icd controller) up,
94 TM_OUT1 1 Timer pwm output [1] Bidi 8mA down or
GP6.2 General purpose I/0 disable
95 GND Power ground In
0 .. up,
9% PWMO_P GP6.3 (sound pwm positive output channel 0) Bidi 8MA down or
GP6.3 General purpose /O disable
0 . up,
97 PWMO_N GP6.4 (sound pwm negative output channel 0) Bidi 8mA down or
GP6.4 General purpose /O disable
0 L up,
08 PWM1_P GP6.5 (sound pwm positive output channel 1) Bidi 8mA down or
GP6.5 General purpose /0 disable
0 ; up
PWM1_N GP6.6 (sound pwm negative output channel 1 ’
99 - ( P J P ) Bidi 8mA down or
GP6.6 General purpose /O disable
100 VDD33 10 power supply 3.3V In
*Alt CFG = pinmux 28 0| 8iE St= <At O[C|
23
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2.4 Pin Description

VDD33, AVDD33, USB_AVDD33 : 3.3V Supply voltage 0 ¥Z3stH MZ AZAZ|X| b= SEIHRA0|0{0F BiC},

PLLO_AVDD18, PLL1_AVDD18 : 1.8V Supply voltage
VDD18 : 1.8v supply voltage

AGND33 : ADC Power Ground

USB_AGND : USB Power Ground

PLLO_AGND, PLL1_AGND : PLL Power Ground
GND : Power Ground

TEST# : Chip Test pin (Low active)
Chip testE ?|ot & oLt
O] o] 00|™ 2= HTZ0| PinMux 2| 3rd EIOZ ZEL|0] Test ModeZ TIRSHA EICH

TEST#2 active-low HAE HO[1, X % ¢ highs A SHCt

CFG[4:0] : Booting Mode Select (3.4 Boot Mode % 11)
Flash Booting, NAND Flash BootingS2 MEigt 4= QUCt

AIN[3:0] : ADCOf| Y=E|l= OfHE0 MY 2HO|H CIX|E o= HSHEITEH 4X4E
VREF : AIN 2 Zg{|20f Ci3t ReferenceO|LCt.

USB Pins: USB Device2t Host7t &% . (4.4.14 USB PHY Control Register &11)

USB_DP : USB Data+ I/0
USB_DM : USB Data- I/0

EIRQO, EIRQ1 : External Interrupt Request Input Pins (8 Interrupt Controller &t11)
QHOIA CIEZEZ QAIO} S AS AL,

Serial Flash (5 SPI Flash Memory Controller & 1)

SF_CSO0#, SF_CS1# : Serial Flash Chip Select
SF_CLK, : Serial Flash Clock

SF_DI : Serial Flash Data Input. Command, Address, DataS 2 2= M5,
SF_DO : Serial Flash Data Out. DataS Z3sl= A3,

SF_WP : Serial Flash write protection 2=

SF_HOLD : Serial Flash hold 4%

NAND Flash (17 NAND Flash Controller &11)

NAND_CE: NAND Flash Chips Enable. NAND FlashE &d3}st [ AH2

NAND_ALE : NAND Flash Address Latch Enable. NAND FlashOf| address& &% [ At
NAND_CLE: NAND Flash Command Latch Enable. NAND FlashO commandE& %
NAND_WE# : NAND Flash Write Enable. NAND Flash0i| dataE %|&gt [j Ar%
NAND_RE# : NAND Flash Read Enable. NAND FlashO| A dataZ 212 [ AL

NAND_BUSY# : NAND Flash Busy signal input pin. NAND Flash”7} Busy&EjQ [f 0.
NAND_D[7:0] : NAND Flash 8-bit Data I/O.

I
_I.
op
o
>
o

24
2 Block Diagram & Pin Descriptions 2.4 Pin Description
Copyright © 2015, Advanced Digital Chips, Inc.


http://www.adc.co.kr/

[ ]
.dc adStar-L

www.adc.co.kr Rev. 1.3

LCD Controller : RGB X|C{f 888 &2. %|C{f 800x600 X|¥ (24 TFT LCD Controller & 1)
CRTC_CLK_IN : LCD Controller0f| A At&3}= Clock Input

VSYNC: =& &7| &=

HSYNC: =8 &7| 4l=

DISP_EN : Display Enable

CRTC_CLK_OUT : LCD Clock Output

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

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

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

PWM/Capture : 2 channels. (11 Timer &)
TM_OUTO, TM_OUT1 : PWM Output.
CAP_INO, CAP_IN1 : Capture Input. 2|5 AZ9| FI|L}

k!
[>
I
mjo
A4
o
of
N
do
rot
1S
]
rel

SPI : 1 channel. (20 SPI & 1)

SPIO_CS# : SPI Chip select signal
SPIO_SCK : SPI Clock pin

SPI0_SDI : SPI7 Master2 [ Datainput, Slave® [ Data output2 2 AtE
SPI0_SDO : SPI7| Master® [ Data output, Slave® [ Data input22 A&

SPI_LCD : 1 channel. (19 SPI_LCD %11)

9bit SPI AEHHO|A #A9l LICcD 2& X O
SPI_LCD_CS# : SPI Chip select signal
SPI_LCD_SCK : SPI Clock pin
SPI_LCD_SDI : SPI Data input
SPI_LCD_SDO : SPI Data output

TWI (21 TWI A1)

TWI_SCL : TWI Serial Clock
TWI_SDA : TWI Serial Data

UART : 2 channels.
Channel 02 UART only. Channel 12 IrDAS X|&l.

UART_RXO : UART RX
UART_TXO : UART TX
UART_RX1 : UART RX with IrDA supported
UART_TX1 : UART TX with IrDA supported

Sound Mixer : Digital Modulator 2 channels. (22 Sound Mixer & 11)
SPWMO_P, SPWMO_N, SPWM1_P, SPWM1_N

: Sound Mixer Digital Modulator PWM ZE 3.
Sound Mixer2| =20 ZH /0 Mono¥ [ 2channel, Stereo [ 1channel O 8 &stCt.

XIN, XOUT : 22 0|M 2Mhz crystal 2 S ZBHCH

25
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3 MEMORY ARCHITECTURE AND BOOTING MODES

3.1 Memory Map

Hea2l Y2 ofzfel et 20| & £|of RULE. (figure 3-1)

OXFFFF3FFF
OXEFFF0000 ol
Reserved
OXBFFFFFFF
2nd Bus
0xA0000000
OX9FFFFFFF
1st Bus
0x80000000
Reserved

OX4FFFFFFF

0x40000000
Reserved
OX2FFFFFFF

0x20000000

0x180003FF

0x18000000
Reserved

Reserved

0x100007FF
0x10000000
OXOFFFFFFF

0x00000000

Figure 3-1 Memory Map

26
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3.2 Embedded Memories

2KB Internal SRAM for Instruction
1KB Internal SRAM for Data

3.21 Internal SRAM for Instruction

adStar-L 2 Instruction 2 9/8t 2KkB SRAM OZ2|7} WZ&EI0f ALt FHO| £ HO|HE XNESH=
X2 ME8Y £ ol FE FHNE XNYSHAH =Lt BHOE A= 42 lcycle HZO0| 7+S5HH
HOIEHE e ZLRE 3cycle O] 2Q%FIC,

2

3.2.2 Internal SRAM for Data
adStar-L 2 Data £ 9/? 1KB SRAM O|Z2[7} LHEEO] ULt =2 OIO|HE XS O AHEE|H,

HOIHE Y= 42 lcycle 20| 7hs8iCt,

3.2.3 Internal SRAM Registers
Internal SRAM M E ZtESH= 1 709 Global Control Register & Z-=Ct. 3 Internal SRAM 2 LHE0f
o] 79| Bank 2 7+HE #+ JAOSZ Global Register 2| Configuration O 2|8l Z™ &= Bank H52t3
Local Register Set 2 Z+=Ct. Local Register Set & CHS 1t 22 3 712| 32bit Register 2 T4 EILC,
- 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’b0001 : DATA Access Violation
4’b0010 : Instruction Access Violation

27:24 R Reserved Oh

23:20 R | iBank Size: iSRAMOI Al 2} bank®| physical Memory 37|
4h0: 1KB

4#h1:2KB

4h2: 4 KB

4h3: 8KB

4'h4 : 16 KB

4'h5 : 32 KB

4'h6 : 64 KB

4'h7: 128 KB

4'h8 : 256 KB

19:16 R/W | iISRAM Configuration Oh
4'h0: AFEXIOIA 1712 H=22| o2z 2
4’h1 : Reserved

#h2: ALEXIOIA 4712 B2l o2z EY
@ E "3e d°c oA 7elEo UK s

15:12 R iISRAM Enable Oh
4’b0001 : SRAM Enable
4’b0000 : SRAM Disable

11:8 R dBank Size: dSSRAMOIA 2t bank®| physical Memory 4°'h0 : 1 KB
4'h1:2KB

4h2: 4 KB

4'h3 : 8 KB

4'h4 : 16 KB

4'h5 : 32 KB

4'h6 : 64 KB

4'h7: 128 KB

4'h8 : 256 KB

27
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7:4 R/W | dSRAM Configuration Oh
4h0: AHEXHOIA 17He| 22| "ol2lz 2
4’h1 : Reserved
4h2: MEXOIA 4712 HZE| Fo2lz 2
@l B gE FeE o THE0 UK 28
3:0 R dSRAM Enable Oh
4’b0001 : SRAM Enable
4’b0000 : SRAM Disable
Internal SRAM Local Control Register
Address : 0x701, 0x711 - Local iSRAM Control Register
Address : 0x704 - Local dSRAM Control Register
Bit R/W Description Default
31:12 R Reserved Oh
11:8 R External Access: BUS H2 #3t
4’h0 : External Access Not Support
4’'h1 : External Access Support
74 RIW  Iprivilege Mode: A2 XF Hst Oh
4’h0 : Supervisor only Access
4’h1 : Supervisor/User Access
3:0 R Enable Oh
4’'b0001 : Local SRAM Enable
4’'b0000 : Local SRAM Disable
Internal SRAM Local Start Address Register
Address : 0x702, 0x712 - Local iSRAM Start Register
Address : 0x705 - 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 - Local iSRAM End Register
ADDRESS : 0x706 - 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 HX|AES| HEE2 GAP £ O|&%t7| WE0| co-processor HXIAEH T2 FHOQ

MVTC 2t MVFC & AM83HAH EICt

off Al

[T T T R T
/l## Internal SRAM Global Register Setting

[P R R T S P R T

asm(“ Idi 0x700, %rQ”);

asm(“ mvtc 0x0, %r3”);

asm(“ 1di 0x00021021,  %rQ”); //#ON /[#Num of Memory Bank: 4
asm(“ mvtc 0x0, %r4”);

28
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3.3 Peripheral Memory Map

Register Y2 8000_0000h £Ef EMSIH 2t 7|5 Block & 1Kbyte ¥ &
2
[=3

/0 o HEHZ XtMISH LiE2 Of2fet

FCH(Table 3-1)

3

|| ULt Memory mapped

Table 3-1 Peripheral Memory Map
Offset Address Block BUS Remark
0x8000_0000 Flash Controller
0x8000_0400 SDRAM Controller
0x8000_0800 Reserved 1st
0x8000_0C00 Reserved AHB
0x8000_1000 Reserved
0x8000_1400 DMA Controller
0x8002_0000 Watchdog Timer
0x8002_0400 Timer 2 Channels
0x8002_0800 UART (2nd ch. IrDA) 2 Channels
0x8002_0C00 Reserved
~0x8002_17FF
0x8002_1800 TWI
0x8002_1C00 Reserved
~0x8002_23FF 1st
0x8002_2400 CRTC APB
0x8002_2800 Reserved
~0x8002_33FF
0x8002_3400 Pin Mux
0x8002_3800 RTC
0x8002_3C00 System Control
0x8003_0000
~0x8003_FFFF Reserved
Offset Address Block BUS Remark
0xA000_0000 USB Host
0xA000_0400 Reseved
0xA000_0800 SPILCD ond
0xA000_0CO00 NAND Flash Controller AHB
0xA000_1000 SDHC
0xA000_1400 Reserved
0xA000_1800 USB Device
0xA002_1000 SPI
0xA002_1400 Reserved
0xA002_1800 Reserved
0xA002_1CO00 Sound Mixer
0xA002_2000 2nd
~0xA002_37FF Beservad APB
0xA002_3800 ADC Controller 12-bit ADC
0xA002_3C00 Reserved
0xA003_0000 Reserved
~0xA003_FFFF
Oxffff_0000™ Interrupt Controller
Oxffff_1000% Core Timer
Oxffff_3000% GPIO
(1) =M 92 cpul osf WEHCez CRE =2, 42 H20 HZEZO AKX GCh J2fAM

Ct2 OrAHO| 98 access TIA| 2Lt

3.3 Peripheral Memory Map

29
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3.4 Boot Modes

2|8 External Reset 0| Z2|&= =7} CFG[4:0] o M Level & £3}0] booting ZES

Z-sla gje =2 HESHH =Lt Configuration Eo| &Y =M= CHSap 2Lt

Table3-2 £ BE 2 o2 MSE Ligsln Zzto| 7|58 4
Table 3-2 Signals for boot mode

Pin Functional Pin Name
Name (refer to datasheet for pin numbers)
CFG[O] #20_GPO0.0 Debugger Mode or Boot Mode
CFG[1] #21 GPO.1 Boundary Scan or SWD logic selection
CFG[2] #27_GPO0.2 Serial Flash Boot or Nand Flash Boot
CFG[3] #29 GP0.4
CFG[4] #30_GP0.5

34.1 Debugger Mode
CFG[0]=0 QI Z<20| Debugger mode Z £E&
A+&X}7t Debugger & S50 CPU Ll ZE2 13 =

Ct. O] RZEOME cPU = HX|AEI =0 Ao
SE2 N OostA =k

02 rin

3.4.2 Boot Mode
CFG[0]=1 ¢! 420l Normal mode 2 HHECH O ZEOM CPU = YBHHQ
Tldsict 28 H22l= CFG[4:2] Of ofsl HsiTICt

3.4.3 Serial Flash Boot
CFG[4:2] =111 ¢ &R0| Serial Flash 2 F&&Ct.

3.4.4 NAND Flash Boot
CFG[4:2] O] 111 O[L} 110 O] Otl ZL0| NAND Flash 2 £EEICt O] REON A= %[Z= NAND Flash 2|
EICEIL LE 2kB 27|29 Internal SRAM O SAZ} E[O, SAH7 ELHEH CPU 7F SEAE Z2 WS

=]
It
A5 ECh

CFG[4:2] NAND Boot Mode NAND Flash Type
000 Small type 3-Cycle NAND Flash Small type Address 3 cycles
001 Small type 4-Cycle NAND Flash Small type Address 4 cycles
010 Large type 4-Cycle NAND Flash Large type Address 4 cycles
011 Large type 5-Cycle NAND Flash Large type Address 5 cycles
100 MLC 4-Bit ECC NAND Flash MLC type 4-bit ECC
101 MLC 24-Bit ECC NAND Flash MLC type 24-bit ECC

3.4.5 SWD Seleciton
CFG[1] T2 AHE310] PinMux H7 80| JTAG, SWD T2 MEig &= L},
CFG[1]=0 ¢ 42 PinMux 8782 JTAG(Boundary scan& =
4
=

CFG[1]=1 9 Z< PinMux 732 SwD(Debug &) 7t %

30
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4 SYSTEM CONTROL

System control £ reset control, clock control, power control, and low-power modes & =% $Ct

4.1 Reset Control

Reset controller & External Reset, Power on Reset, Debugger Reset 12|11 Watchdog Reset 2 2 /8 &[0

UACE Oor2f 2o TH| reset S0 EA| &[0 RUCH

RESET# pin 2 2|8 Z|Al 230 SE(active LOW). device = reset MENE HHO{LIH M-S A|ZtstCt
reset & FE REJt AFEL|H, device © FE ZEE HASHI| AlFTiCL
config_done
int_resetx
ext_clk
ext_resetx
por_resetx ———————
reset counter poc_resetx
wdt_resetx all_resetx
dbg_resetx
boot_resetx Sys_resetx
config_done
Figure 4-1 Reset
A AE”O| debugger reset 2 SWD LiF BX[AHO| write 22N A3 EICH
41.1 System Reset
System Reset2 CHE1t 22 AROA L4 SiCt
1. External Reset
2. Debugger Reset
3. Watchdog Reset
4. POR Reset
31
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4.1.2 Power On Start Time

vDD33 Off 3.3v 0| 7t &1, LT LDO £H¥S &3l vDD18 of 1.8V 7t &YX =2 QI7IEH, POR
Reset O| release E/Ct. O] [, External Reset O| release ©|™, External Clock 22 SAtstE= Startup 2|27+
SHSHA ECh O] Startup 2|2+ Xin 0] QHISE|7| To| @FAS HX|SHH, WHE logic Off SA0 system
reset 2 release A|7{Z=C}. System reset 2 POR Reset 1t External Reset O| release /2 Xin clock 7|&
1024-cycle 0| x|t = release =L}

3.3V

A

VDDIO P
(VDD33)

0.9v N\ B
CoreVDD N

(VDD18) |

75ms 300ms
POR
Resetn

External
Resetn
External

Clock
o) s hnnhnn

Internal
System
Resetx

Startup counter
1024 cycles of Xin

Figure 4-2 Power On Start Time Diagram
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4.2 Clock control

Device = & 70| on-chip PLL, & 7#2| on-chip oscillators & Z7FX|Z RQUCt. M| 7tX| 7|£ clock source 7}
ALt
A HIW clock input 2 main oscillator O 2J3f M El1 = HIW| clock input 2 MEi Alstoz
GP6.2(DOTCLK_I) input 0|1, LCD module S0 A& ECk M ®® clock 2 RTC oscillator clock
input(32.768KHz) 22 RTC module 0f At EIC},

device £ & 7§29 PLL O QAC} Z4Zfo| PLL 2 PLLCONx |X|AE{0f 2|8l X|OfECh,
PLLO reference clock = XIN pin S2£E 21 PLL1 reference clock 2 2% XIN input pin(DOTCLK_| input
pin) O], LHE clk16_0 =2 2|5 XIN input pin(DOTCLK_| input pin)2 2 £E 2C},
BE PLL2 reset £, power down 0| EICH

helk_src_sel g helk_cpu

hclk_div‘_val[3:0] — g helk_sdretrl
g— hclk_sdram
1/1~ HCLK —
XIN 1/16 W i
#24 Max. 120MHz g — hclk_intc

Main [T+ PLLO |1 m
osc 9
12| PCLK -

#25 plio_clk Max. 60MHz M
XOouT g helk_sf

#94 GP6.2 clk16_0_sel[1:0] — L ;
(DOTCLK_I) ) — helk_spi9
@ clk16_0_div_val[3:0] (- .
| g— hclk_jpeg

|| 11~ | cki6 0 g— hclk_usbd
1/16 1
pllo_clk g~ hclk_usbh

hclk_gpio

9} hclk_dma

«

— hclk_lcd

g—— hclk_nand

clk16_1 sel[1:0]

— hclk_sdhc

«

clk16_1_div_val[3:0] o
: g helk_sys

1/1 ~ clk16_1
1/16

91— pclk_wd
pll1_src_sel[1:0] —
g pelk_tm

g pclk_uart
II1_clk o
— PLL1 PR

clk16_0 —— Ll —
— pclk_spil

pclk_spio

— pclk_twi

- pclk_pmux
RTC_XIN 9~  (Digital Amp)
#57 —  pclk_lcd

g
RTC RTC -
osc Block gl pelk_rte

#58
RTC_XOUT 9

pclk_sys

Figure 4-3 Clock Scheme

fhEo] AP, PLL 2 B8 M5

mjo
rx
0z
Ot
A
a
A
1)
b
o
10
ol
N

Iy

o
=

o 4 9tk W2 45 % H

=
24
AHIE F0|7] 28, crystal clock O MEHEl =~ QIC} main crystal clock It PLLO & HCLK and PCLK

peripherals reference clock sources 2M At

oo
tn
o

33
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Okl

HCLK 2t PCLK 2 ZZ} AHB F91t APB S0 282 S5ttt & 282 St 940K 2.1 9
FObH|O] AE 2t UTH HCLK 2| Z|0f FOtg== 120Mhz 0|0 PCLK 2| Z|Cf FIts== 60Mhz O|C}.
HCLK =OQI2 CPU 2t AHB peripherals 0 AMZEICE PCLK domain 2 APB peripherals Of A& EICH
HCLK @} PCLK reference £ main crystal clock =& PLLO clock output O|& == QU&LICt. PCLK 2 AXZ
HCLK =@l oM 23 ELCt d2jA, PCLK It HCLK 2 synchronous O|Ct. 2 APB peripheral 2
PCLK 2 AM83IH, PCLK EOQISE ZHFEICE

42.1 Main oscillator
main oscillator = PLLO %! PLL1 CH3F clock &2 AMRE = QUL
LIS PLL £ AFESHA| 2= Z29| main oscillator ] FHtE 32 KHz OlA| 27MHz.O|Ct W&ES| PLL &

ME838H= AR crystal 2 60KHz £ E 2.25MHz 2| FIt4= # Q| 0]0{0f $HCt main oscillator clock 2 444 3}7|
Qs Ar2E M, Figure 4-4 2 ZH0| 2 7H2| B3} capacitors 2F €A QI8 AZ|AE XIN 3 XOUT T Ao
a4 g Zait Ak

main oscillator YH2 22| W& Z=0| AHEECH

#24 #25
XIN XOouT

XY

0—/\/\/\—0
0—| X |—0

32KHz ~ 27MHz
60KHz ~ 2.25MHz for PLL

10pf~30pf ~ 10pf~30pf

\% \Y

Figure 4-4 Main Oscillator Circuit

4.2.2 RTC oscillator (32KHz)

RTC oscillator

= RTC 29| clock source £ AF2 EICtH RTC oscillator = Static mode £ M| 2|3t 2 &
M 2Eo|M AR A
o

&t 4= QICt Figure 4-5 O EA|El HEQF ZO| oscillator = RTC clock & AMAdl= Q&
AZ|AEH 3|27 ER5IC}
#57 #58
RTC_XIN RTC_XOUT
Rf
10Mohm
r
Rd
60Kohm
0—| X |—0
X-tal
32.768KHz
c1 —— — c2
8pF  ——— —7— 8pF

Figure 4-5 32.768-KHz Oscillator Circuit
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4.2.3 PLLO

PLLO 2 reference 23 22 Main oscillator & 2fE=C.
PLLO 2 60KHz Ol 2.25MHz #H?|9| &3 clock FIt+=E A 2L
PLLO & AZEQ|O0] 28 AFRE £ QUCt mE Moz pLLo E M3} 8joF SHLICE PLLO lock &
7|ct2l Ch2 clock 222 PLLO Of ¥Z BiCh,

External LPF
c2 R2
1.3uf 6800
#13 #12
PLLO_VCTR PLLO_AVDD18
e I PLLO FouT pllo_clk
60KHz~
2.25MHz
PD OD[1:.0] R[3:0] N[11:0]

PLLCONO | [28] | [25:24] | [19:16] | [11:0] |

Figure 4-6 PLLO with External Filter

PLLO 7t M3tE|7| Mo 2HIEA MY ofof TfLICt =82 0SC clock 2 PLLO reference clock 2

source O|C}.

XIN X %
Fout =
" 0D
R2 28 &3 H|0|1, O|= R[3:010 23 =FEE =+ UC}:
R[3:0] Input Divider Ratio (R)
0010 2
0011 3
1101 13
1110 14
1111 15

N2 OEWM 2oo| 2% H|ES LIEFHCHmultiplier). Ol= N[11:0]0] oJsf =FHE £ QUCt

N[11:0] Feedback Divider Ratio (N)
0000,0000,0010 2
0000,0000,0011 3
1111,1111,1101 4093
1111,1111,1110 4094
1111,1111,1111 4095
35
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oD &3 27| 0|1, O|= oD[1:0]0] 28 =FHE £ UCt

OD[1:0] Output Divider Ratio (OD)
00 Normal operation
10 divide by 2
01 divide by 4
11 divide by 8
O|& E0, B XINO| 1MHZzO|11, R[3:0] 2 1000, N[11:0]2 010000000000, OD[1:0] is 11 O|H
1024
1 X 5
Fout = 8 =16 MHz
PLLOS A% (PLLOE PLLCONO HX|AES| PLL power down bitS 022 writedt] AM2E = QIChH
4.2.4 PLL1
PLL1 2 60KHz O M 2.25MHz # %2 &= clock FLt+5 A& Lt
PLL1 2 disabled 2 reset 0 powered off =IC}.
| |
External LPF M
c1
47 nf
c2
1.3 uf GBOQ
#15
zl_lfl_VCTR E§| E§| PLL1_AVDD18
pll1_src_sel[1:0] clk_sel
Main OSC clk
pli1_clk
GP6.2 XIN PLL 1 FOUT System clock
clk 16_0 60KHz ~
2.24MHz
PD  OD[1:0] R[5:0] N[11:0]
Main OSC clk

PLLCONL |  [28] | [25:24] | [21:16] | [11:0] |

Figure 4-7 PLL1 with External Filter

PLL1 &2 MEH EE (pll1_src_sel)= E1|1l1‘“-+ YO ~AE MEH SO}
=3 Fobo| ALtof thek XA LHE2 PLLO MME FE.

4.2.5 PLLx Clock Change
AEAH= SystemO| SEHSH= ZZHO|E PLL clock®| Fhi4S HAT
PLL Clock SourceE HZSIAL PLL ©EE HESIH PLL Clock9| Fites HEECH

I3 250 PLL Oot+E H

=
=
OPY Ol HAS QM= AlA" 22HS External clock SZHA|ZI
H Z:

_C'>_
External Clock It PLL Clock ARO|0f HHZAL Glitch Free MuxE S3l O|F{X|E2Z x|
7bsstet

Oﬁ

Ste A2 A2EE

Ill

PLL o HEZ HASHAH /M PLL oM HZAE FIt==9| Clock O| Lt27| 7X| Lock time O] AR EICH
Lock time& Max 2ms O|LC},

AEXte PLL #HASH 2 Locktime O] X|'h 20 A|AH 23S pPLL S22 HZSHOF SHCt
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4.2.6 Clock gating

ZkzZbo| =B ZK|= JiE S A|IA" HO{7] S8 HCLKEN PCLKEN HX|AEH HEE 0|30 HO|E
onfoff 2 %= QUCt O] HIEE 2E reset £ AKX EICL Clock off 0], peripheral O] M EZ|X| UUE=X| =0l
SHC}
HZdst = 2862 7tX 10 O HA WBNATL peripheral Off 0|2 BEE 44 oiCt

4.2.7 Additional Clock Divider

ZF 0 =l ClHo|E el Ha gt e 2Y Ue=E 29

=:]
A = =

I ol & = -
ZOofeE fots 53 Foie

clk15_sel[1:0]

clk25_sel[1:0]
main osc clk main osc clk
GP6.2 input clk15 GP6.2 input clk25
pllo_clk 15 pllo_clk 1/25
pli1_clk pli1_clk
clk45_sel[1:0] clk5_sel[1:0]
. " main osc clk
main 0sc ¢ GP6.2 input k5
GP6.2 input clk4s pllo_clk 1/5
plio_clk 1/45 -
plil_clk
pli1_clk
clk256_sel[1:0]
clk256

1/256

main osc clk
GP6.2 input
pllo_clk
pli1_clk

Figure 4-8 Additional Clock Divider

4.2 Clock control
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42.8 USB Clock

USB Host/Device = Figure 4-9 0 =A|E HieE Z0| & 7§2| clock source XA clock O] && &Lt

usb_clk_sel

usb_clk_div_val

pllo_clk

A
48MHz ush48_clk
z

pll1_clk

[1/2]
96MHz \E} 48MHz

48MHz \ﬂ‘ 12MHz

b12_clk
7| usb12.cl

96MHz 1/8 12MHz

ST

Figure 4-9 USB Clock

=
e

=
T

Figure 4-9 Of ZA]
=Lt

usb48_clk FIt= 48MHz 2 SHOF ST, ush12_clk FitF=

E| dHiQb ZH0|, usB =0 Cist ZHX|

b
[>
rr

Xt
2

4.2.9 TFT LCD Clock

=

HEE ==

—_—=

LCD gHe M 7HX 7|2
hclk_lcd It DOTCLK 2 H|E7| O|Ct
LCD module 2 Figure 4-10 0 T A| &l HtQ} Z+C,

o

—

lcd_clk_sel[2:0]

clk16 0 lcd_clk_div_val[3:0]

clk16 1 — ‘
clk15 ——

11~ DOTCLK

7He] PLL OflA

usb48_clk device

usb48_clk host

usb12_clk device

usb12_clk host

Z+Zt

2+2t clock =

=2 8l 12MHz 238H0} L,

2 A2 $tCt : helk_led, pelk_led, DOTCLK.

LCD Controller
SPI 9bit clk

clk25 —
clk45 ——
clk5 ——
clk256 —

1/16

Rin

LCDCON([22]

{so
3
"

Figure 4-10 TFT LCD Clock

main osc clk

X GP5.6 (DOTCLK) #90

Figure 4-10 Of =A| &l HieL Z0|, DOTCLK Of Cigt 8 7§e| 7tseh 2470 ULt WEE ST H2 FIt=
LCD Z=0| 7t7| TO| 1~ 116 7tX| RE HE2 2% & = QUCh DOTCLK ot Ho| =3 ot
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4.2.10 Sound Mixer Clock
Sound Mixer module 2 Figure 4-11 0 = A|El HtQt 20| clock & 4 & = UCH
dm_clk_sel[2:0]
dm_clk_div_val[3:0]
clk16_0 —
clk16_1 — ‘
clki5 11~ MCLK Sound Mixer Clock
clk25 — 116 9
clk45 —
clks ——
clk256 —
main osc clk
Figure 4-11 Sound Mixer Clock
Figure 4-11 O =A|El HEQF 20|, MCLK EQI3t 8 7H2| 7tsst AA7t QUCH MEHEl e FII2 3¢
UM 2= It ®Mo| 1~1/16 7K 2E HE2E 2¢ 2 = UL
4.2.11 Protection Mechanism
adStar-L 2 A|AE X0 YHXIAEO wiite ©Z2 5H7| s & EHA EXAE ERE oiCh
N HW= EX= GLOCK HX|AEO0| oxe5511ace af= write SHO| unlock 2 A|7OF BICt O|A2 ZEQ

2= YRL2HSE SHA etoh

(GLOCK X[ AH= A|AE MO Z=0A St 2 X[AEH 22X

=21

T oW EXe

St

-—

st 2tzto| YX|IAEHE wriite 8H2{H WREN X|AEQ| ZtZto|

M1 LR5H7| 26 2R ottt

4.2 Clock control
Copyright © 2015, Advanced Digital Chips, Inc.

39
4 System Control


http://www.adc.co.kr/

L ]
[ ]
adStar-L .dc

B0uCEd GO CrigE 1

Rev. 1.3

www.adc.co.kr

4.3 Power modes

g 2| AEEZS Lol HR U2 ALEAE 2ot AEAE OfEF2A 0|0 et M3 2H|E

09 BEE Q42 BE QIEA WBS Hots HA| YO ols Mt

o o —
CPU Clock Main Main RTC RTC
Modes osC domain osC domain Exit
Power power
Sleep(Halt3) Off On On On On RESET#,
Interrupt Source
Stop(Halt2) Off Off On On On RESET#
Event Source,
Wake-up
Shutdown(Halt1) Off Off Off On On RTC Alarm
Wake-up
Reboot from Power-up
Static(HaltO) Off Off Off Off On Wake-up
Reboot from Power-up

431 RUN mode

Run mode £ &0 Cist F& 25 2E O|Ct O] REE 2E M 5 ¢4 EICt
RUN mode = 2 & clocks 2 &3} st, AZEQI0l & B FH FEHZ 5|& Lt
Of REO|M 3 AHIE ZFO{0F THCHAH, ALESHA| fbe 22 10| 48%t= 22| HOo|A ALESH|
R E YXAHE 25 My 225 =Y = UCH (AHBCLKEN, APBCLKEN).

4.3.2 Sleep mode

Halt3 &2 CPU 2t SPM 2| memorys
CPU clock 2 EX|ot, Ho| LHHX|= & A
I B E= active high level 0|0]0F wake up AAE AT

- CPU is disabled.
- SPMis disabled.

Wake-up from Sleep mode(Halt3)
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——debug irg———> Y\

cap over irgq——»

rtc alarm irg——>
rtc irg——>
wdt irg———>
—dma irg[5] or GP3 or GP6 irg—>

—dma irg[4] or GP2 or GP5 irg—>

dma irg[3f———> INTC CPU
Interrupt

vart irg[1]——>

——GP1 or GP4 irg—>

adc irq——>

dma irq[2]——

—pmc irg——> Main Power
i Management Wake-up
timer irq[1]——> 0 : no effect Controller process from

: MPMC Sleep mode
1: Wake-up bit-wise AND ( ) P

dmairq[l]]—

uart irg[0]——>
IWEFH3R

GPO irg———>

dma irg[0]——>

timer irg[0]——>

——EIRQ[0}——> i,
Figure 4-12 Wake-up process from Sleep mode

4.3.3 Stop mode

BE clock 2 ™X| 8lX|2 RTC oscillator 2k RTC block 2 52t $tCt Wake up &2A& RTC £ 28
olct.

e

- The PLLs are disabled
—  The Main OSC is disabled
- RAM is retention

Wake-up from Stop mode(Halt2)

#55 WAKEUP pin ———»
usb ———» )

rtc alarm irg——>
GP6.2——>
GP6.1— > Main Power
——GP4.7 | EIRQ[1]—> >_ Polarity/ Management N INTC > CcPU
——GP4.6 | EIRQ[0]—> Mask Controller PMC irq
——GP3.7/ DBG SDA—> (MPMC)
—GP2.5/ UART RX0—> EWEEH2R
—GP2.2/ TWI SDA—>
—GP0.1/UART RX1— )
Figure 4-13 Wake-up process from Stop mode
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434 Shutdown mode

mol M =oele] MHO| MALL, +2 MRE H2 oot
RTC 27|, RTC 22 255 =5t 2~ ™A FX| oot

oft HY =F7I7h ool o2a & AREEE R

VBAT 0 9|8l ++&.
A7 A O REo TYSHH, 2F 2280/H=

adStar-L

B ez EICf

VDD_SDRAM
VDD_Flash

Main Power
Domain

3.3V
Power Supply N ouT —

3.3V —VT

Regulator

A

VDDOUT

LDO rp i

PIN_rpd

External
off / on Wakeup signal

Backup L

Battery 1; -

RTC Power
Doamin

1.8V~3.6V

wakeup event

Power
Management

Figure 4-14 Power Off for Shutdown/Static mode

Wake-up sources= RTC interrupts, external wake-up pin O|C}

Wake-up from Shutdown mode (Halt1)

—rtcirg——>

#55 WAKEUP
pin RTC Power
— , Management
| Controller

—
Power-up

rtc alarm |rq—> )

* Do not use both rtc_irg and rtc_alarm_irq simultaneously.
One of them must be used as wake-up signal.

Power-on
Reset

Figure 4-15 Wake-up process from Standby mode

CPU
Booting
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435 Static mode

e

=3
=

fjo

RTC &%7| 8 RTC
- RTC OSC is disabled.

Wake-up from Static mode (HaltO)

RTC Power
#55 WAKEUP N Management Power-on
pin Controller Reset

Power-up

* Both rtc_irq and rtc_alarm_irg should be de-active when using “Halt0”
Figure 4-16 Wake-up process from Static mode
4.4 System Control Registers
system register0f H25t7| ?siM= S BIEE M SHF O BtCt

44.1 System Control Global Lock Register (GLOCK)
Address : 0x8002_3C00

Zotst RE S32 FX| EICH Wake up &A= 2% wake up pin O|Ct.

CPU
Booting

Bit R/W Description

Default Value

31:0 w oxe551lacc £ write ¥ unlock O| EIC},
Unlock l &EfOJOF CHE B|X|AEO| M7|7t & L}

Lock2 1 9| 2 XA =™ lock &EH7} ElC}

Read SA2 lock <ENRIX|IE =tol g 4= Ct

0:lock AEf
1 : unlock

0

4.4 System Control Registers
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4.4.2 System Control Write Enable Register (WREN)

Address : 0x8002_3C04

Bit R/W Description Default Value
31:20 R Reserved -
19 R/W DM Clock Divider register 0
18 R/W LCD Clock Divider register 0
17 R/W CLK16_1 Divider register 0
16 R/W CLK16_0 Divider register 0
15 R/W HCLK Divider register 0
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
7:4 R Reserved -
3 R/W OSC stable counter Register Write Enable -
2 R/W Interrupt Wakeup Enable register 0
1 R/W Reserved -
0 R/W halt register enable (Effective CPU halt instruction enable bit) 0

1 - Disable write protection for the corresponding register.
0 - Enables write protection for the corresponding register

* O] YXAHE AHE oF2{3, GLOCK Z|X|AH2| HaS Al 3o Lt

*CPU 2| Halt 3H2 2 PMCE X 0{37| IsM= bit[o]E 12 setSHOF LY

*Halt HHOZ sleep mode”t El coreE 7{P2{H, CIHHEES YHMA|Z{0F BIC}

4.4.3 Halt Register

Address : 0x8002_3C08

Bit R/W Description Default Value
315 R Reserved -
4:0 w 10 : halto 0

11 : haltl

12 : halt2

13 : halt3 (cpu, spm clock off)

PCLKS| one pulse 4!=O|Ct, write & dataZ} §X =X 2¥=Ch

* O] YX|AEE AtE 8l2™, WREN registerd|| halt register enable H|EZ enable A|7{F O0f L},
*CPU halt 3HO{&L 0| register € ® St7| Z0f, 47| 20| 2-dz}t [0 AO{0f BICE,

*Halt HHOZ sleep mode”t El coreE 7P2{H, CIHHEES YMA|F{0F BIC}
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4.4.4

Halt Status Register

Address : 0x8002_3CO0C

Bit R/W Description Default Value
31:11 R Reserved -
10 R PMC IRQ 0
AEIYE WM SR8 ¥ & YUt
PMU Status reg[0]0l A= =l & %= QUCH
9 R RTC wakeup event latch. 0
HaltOLt Halt1Of Al 7Ot S & % UCH
8 R/W Cpu only clock disable during halt3 0
0 : cpu, spm clock off when halt3 excuting
1: cpu only clock off
7:5 R Reserved. -
4:0 R 12 : halt2 0
13: halt3

¥ & hat REE & = UALCL

Main It2{7} off Tl= halto2t haltl2 HEiE & =+ QICt. % clear

7b &[7] WZO|Ct

* 0| HX|AHE A2 3}2{™, WREN register 0| sii{Est= HEE

enable A|7{F/0fF SHCt

4.4 System Control Registers
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445 Interrupt Wake up Enable Register
Address : 0x8002_3C10

Bit R/W Description Default Value

Halt 3 B S0 A{Qt -

Wakeup Al AFE2E Interrupt 35S M ShCf

rot

IRQE reg =Al2t Y dICt

7ol o W AMEE IRQE ME ot EICH
(debug irg 7} Z8h

PMCirgE =%t

RTC irq
RTC wakeup irq

Of7|M 2dstEl AHBE QsiM2 CPU SJHCLKZ} &OFLEA &,
CIEYE XMa2|ets FHSICL cPu S HEICh
e St= QIHBEO 2IsiM Halt3 O|F ISRAMEIE fIsiAMe 2H
HE HWEEYE HEY 2FsHorx|Tt M7t Lk Of registertHX|

cpu 2B 4L =0 20| BIC} ISR = FHSILL

31 R/W SWD Interrupt 1
Use edge method
Clock_ctrl_r[0]

30 R/W MJPEG 1 Interrupt 1
29 R/W Capture Over Interrupt 1
28 R/W SPI LCD Interrupt 1
27 R/W RTC Alarm Interrupt 1
26 R/W RTC Interrupt 1
25 R/W TWI Interrupt 1
24 R/W NAND Interupt 1
23 R/W WDT Interrupt 1
22 R/W DMA CHS5 Interrupt , 1

GPIO 3 interrupt,

GPIO 6 interrupt
21 R/W SDCard Interrupt 1
20 R/W DMA CH4 Interrupt , 1

GPIO 2 Interrupt,

GPIO 5 Interrupt
19 R/W MJPEG 0 Interrupt 1
18 R/W SPI Interrupt 1
17 R/W DMA CH3 Interrupt 1
16 R/W UART 1 Interrupt 1
15 R/W GPIO 1 Interrupt, 1

GPIO 4 Interrupt
14 R/W USB host interrupt, 1

Device Interupt
13 R/W ADC Interrupt 1
12 R/W DMA CH2 Interrupt 1
11 R/W PMC interrupt 1
10 R/W Timer 1 Interrupt 1
9 R/W DMA CH1 Interrupt 1
8 R/W UART O Interrupt 1
7 R/W GPIO 0 Interrupt 1
6 R/W DMA CHO Interrupt 1
5 R/W LCD Frame sync Interrupt 1
4 R/W EIRQ1 Interrupt 1
3 R/W Sound Mixer Interrupt 1
2 R/W Timer O Interrupt 1
1 R/W Core timer Interrupt 1
0 R/W EIRQO Interrupt (Highest Priority) 1

* O] YX|AEE AHE St2{H, WREN register Off SiE3t= HEE enable A|74F{OF SHCY,

* halt3 (sleep mode) MENO|A wakeup &, O interrupt Ol 2|3 wakeup EX| ZH8| F+= register O|C}.
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4.4.6 Event Wake up Enable Register
Address : 0x8002_3C14

Bit R/W Description Default Value
31:27 R Always awake by the RTC wakeup signal. This is not an option -
26 R/W SWD interrupt mask 0
0: mask 1: unmask
25 R/W Usb receive data mask 0
0: mask 1: unmask
24 R/W Rtc alarm interrupt mask 0
0: mask 1: unmask
23 R/W Gp6.2 mask 0
0: mask 1: unmask
22 R/W GP6.1 mask 0
0: mask 1: unmask
21 R/W GP4.7 mask 0
0: mask 1: unmask
20 R/W GP4.6 mask 0
0: mask 1: unmask
19 R/W GP3.7 mask 0
0: mask 1: unmask
18 R/W GP2.5 mask 0
0: mask 1: unmask
17 R/W GP2.2 mask 0
0: mask 1: unmask
16 R/W GPO0.1 mask 0
0: mask 1: unmask
15:11 R Reserved _
10 R/W SWD interrupt Polarity 0
0: active low  1: active high
9 R/W Usb receive data Polarity 0
0: active low  1: active high
8 R/W Rtc alarm interrupt Polarity 0
0: active high 1. active low
7 R/W GP6.2 Polarity 0
0: active low 1: active high
6 R/W GP6.1 Polarity 0
0: active low 1: active high
5 R/W GP4.7 Polarity 0
0: active low 1: active high
4 R/W GP4.6 Polarity 0
0: active low 1: active high
3 R/W GP3.7 Polarity 0
0: active low 1: active high
2 R/W GP2.5 Polarity 0
0: active low 1: active high
1 R/W GP2.2 Polarity 0
0: active low 1: active high
0 R/W GPO0.1 Polarity 0
0: active low 1: active high

* O] HX|AHE AtE 3l2{®, WREN register Of| SiEst= H{EZE enable A|7F 0F SHC
* halt2 (stop mode) 2EHOI|A wakeup &, O]H interrupt Ol 2|8 wakeup ZX| ZHY

* 0] HlEE PCM IRQE £¢ Ert

PMC ISR FEI0| =& ZICt 12|11 0| registerE H2H O™ wake up sourceOf 2|8 wake upO| 2 3H

X & %= ACE Haltz HEfZ T S0 LS wake up event= FA|ZF EICH TIQO[ bHSEHA ORI F
Al

wake up event’t ZASHH, MMO{LEZ| A[Zf SOt

t
i =& register O|C}

L2 7r

4.4 System Control Registers
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4.4.7 PMC Status Register
Address : 0x8002_3C18

Bit R/W Description Default Value
31:2 R Reserved. -
1 R/W RTC s/w reset 0
0: release reset(normal operation state)
1: reset asserted
0 R/W PMC IRQ clear bit 0

Read St IRQ & |F =0l

12 Write St clear &.(0 write® 2 ¢l

Halt3 OflM= 2 SHX| gf=Ct.

PMC IRQ = halt2, halt1, haltO0f|A] 244 ot

Halt 3 O|M= wakeE ot 289 igE 13 StH EICt
4.4.8 OSC Stable Counter Register
Address : 0x8002_3C1C
Bit R/W Description Default Value
31:11 R Reserved. -
10:0 RIwW Wake Al AFE E osc stable coutner 2| value O|Ct, 1Th7ef

* 0| HX|AHE A2 3}2{™, WREN register 0| sii{Est= HEE

4.4.9 Clock Control Register (CLKCON)
Address : 0x8002_3C20

enable A|7{F0f SHCt

Bit R/W Description Default Value
31:24 R Reserved. -
23:20 R/W ADC Clock divider 0

0000: System Clock 0001: System Clock / 2
0010: System Clock / 3 0011: System Clock / 4
1110: System Clock /15  1111: System Clock / 16
12:8 R/W PLL Lock Counter value for halt2 5h1f
7:4 R Reserved. -
5:4 R/W PLL1 clock source select. These bits select the PLL1 clock source.

00:xin clock selected
01:GPIO clock selected
1x:clk16_0 clock selected

3 R/W USB Clock Enable 0
0: USB clock is off
1: USB clock is on

2 R/W USB Clock divider. USB requires 48MHz clock. 0
0: USB Source Clock (when source clock is 48MHz)
1: USB Source Clock / 2 (when source clock is 96MHz)

1 R/W USB Source Clock Select. 0
0: pll0_clk selected 1: pll1_clk selected

0 R/W Select clock source for HCLK domain 0
0: XIN input selected 1: PLLO clock selected

* O] YRIAHE AE St2{T, WREN register 0| iiEdt= H|EE enable A|7AF 11, GLOCK register £ Sl |

AZAF{OF SHtCt
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4.4.10 PLLO Control Register (PLLCONO)
Address : 0x8002_3C24

Bit R/W Description Default Value
31:29 Reserved
28 R/W PLL Power Down 1
0 : normal operation
1 : power down
27:26 R Reserved -
25:24 R/W OD (Output divider). These bits set the output divider value for the 0
PLLO.
00 : divide by 1
01 : divide by 4
10 : divide by 2
11 : divide by 8
23:20 R Reserved -
19:16 R/W R (Input divider). These bits set the input divider value for the PLLO. 02h
R must be >=2 or unpredictable operation results.
15:12 R Reserved -
11:0 R/W N (Multiplier). These bits set the multiplier value for the PLLO. 002h
N must be >=2 or unpredictable operation results.

* O] YXIAHE AFE StE{™, WREN register0f| siE5t= HEZE enable A|7{F1, GLOCK registerE fi
A|7{F{OF BtCt
* FOUT = (XIN*N)/(R*OD)
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44.11 Clock Divider Control Register (CLKDCON)
Address : 0x8002_3C28
Bit R/W Description Default Value
31:28 R Reserved -
27:25 R/W DM clock source select. 000
000: clk16_0 001: clk16_1
010: clk15 011: clk25
100: clk45 101: clk5
110: clk256 111: XIN
24:22 R/W LCD clock source select. 000
000: clk16_0 001: clk16_1
010: clk15 011: clk25
100: clk45 101: clk5
110: clk256 111: XIN
21:20 R/W CLK16_1 clock source select. 0
00 : XIN 01:GPIO
10: PLL1
19:18 R/W CLK16_0 clock source select. 0
00 : XIN 01: GPIO
10: PLLO
17:16 R/W CLK256 clock source select. 0
00 : xin 01: GPIO clock
10: pllo 11: pll1
15:14 R/W CLKS5 clock source select. 0
00 : xin 01: GPIO clock
10: pllo 11: pli1
13:12 R/W CLK45 clock source select. 01
00 : xin 01: GPIO clock
10: pllo 11: pli1
11:10 R/W CLK25 clock source select. 0
00 : xin 01: GPIO clock
10: pllo 11: pli1
9:8 R/W CLK15 clock source select. 00
00 : xin 01: GPIO clock
10: pllo 11: pli1
7:0 Reserved -

R
* O] HX|AEHE A2 3l2{™, WREN registerOf| si235l= HEZ enable A|[Z{F1, GLOCK registerS 3l

NEE R
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4.4.12 AHB Clock Enable Register (HCLKEN)

Address : 0x8002_3C2C
Bit R/W Description Default Value
31 R/W bus clock enable 1

30:16 R Reserved. -
15 R/W SD Card |10 clock enable 1
14 R/W NAND clock enable 1
13 R/W CRTC clock enable 1
12 R/W USB Host Clock Enable 1

(12MHz, 48MHz, bus clock)
11 R/W USB Device Clock Enable 1
(12MHz, 48MHz, bus clock)
10 R Reserved. -
9 R Reserved. -
8 R/W H/W JPEG AHB Clock Enable 1
7 R/W SPI LCD 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 Reserved. 1
* O] YXIAHE AFE St2{™, WREN register0f| siE5t= HEZE enable A|7{ZF1, GLOCK registerE i
A7{FOF L},

4.4.13 APB Clock Enable Register (PCLKEN)

Address : 0x8002_3C30
Bit R/W Description Default Value
31 R/W Bus clock Enable 1

PMU block signal. Power management is not available without this
clock.(Halt3)

30:16 R Reserved. -
14 R/W RTC interface clock enable 1
13 R/W CRTC clock enable 1
12 R/W Pin MUX Clock Enable 1
11 R/W ADC APB Clock Enable 1
10 R Reserved. -
9 R Reserved. -
8 R/W Sound Mixer APB Clock Enable 1
7 R/W TWI Clock Enable 1
6 R/W Reserved. 1
5 R/W SPI Clock Enable 1
4 R/W UART Clock Enable 1
3 R/W Timer Clock Enable 1
2 R/W Watch Dog Timer Clock Enable 1
1 R Reserved. -
0 R Reserved. -

* O] HX|AEHE AR St2{®, WREN registerOf siiEst= HEE enable A|7AF 11, GLOCK registerS i Xl
AZ{FOF BHCH,
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4.4.14 USB PHY Control Register (USBPHYCON)
Address : 0x8002 3C34
Bit R/W Description Default Value
31:18 R Reserved -
17 R/W Reserved 1
16 R/W Reserved 0
15:9 R Reserved -
8 R/W USB Function Select bit 0
0: USB Device 1: USB Host
7 R USB PHY suspend bit 0
0: No effect 1: Suspend
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 0
0: USB PHYZ} Q& M5 ZOIS0|X| Gi=Ct.
1: USB PHY7} 2|8 M S @orSQIT
3 R/W D- Weak Pull-up Enable bit 0
0: Pull-up Disable 1: Pull-up Enable
2 R/W D- Pull-up Enable bit 0
0: Pull-up Disable 1: Pull-up Enable
1 R/W D+ Weak Pull-up Enable bit 0
0: Pull-up Disable 1: Pull-up Enable
0 R/W D+ Pull-up Enable bit 0
0: Pull-up Disable 1: Pull-up Enable

* O] HX|AEE AME oF2{™, WREN register0f| siEst= HEE

AZAF{OF SFCY,

4.4.15 Boot mode status register(BMST)
Address : 0x8002_3C38

enable A|[ZAF 1, GLOCK registerS sHA|

Bit R/W Description Default Value
31:1 R Reserved
0 R Boot mode 1

0: normal mode or debug mode.. etc
1: nandboot mode

* O] HXAEE AME oF2{™, WREN register0f| siEst= HEE

NEE R

enable A|[ZAF 1, GLOCK registerS sHA|

4.4.16 Boot mode config register(BMCT)

address : 0X8002 341C (pin mux register)

Bit R/W Description Default Value
315 R Reserved -
4:2 R 000 : NAND Boot Small 3C 111b

001 : NAND Boot Small 4C

010 : NAND Boot Large 4C

011 : NAND Boot Large 5C

100 : NAND Boot MLC 4-bit

101 : NAND Boot MLC 24-bit

110 : Serial Flash boot

111 : Serial Flash boot
1 R Reserved 1
0 R 0 : Debug boot 1

1 : Normal boot

52
4 System Control

4.4 System Control Registers

Copyright © 2015, Advanced Digital Chips, Inc.



http://www.adc.co.kr/

adc

avanced Ci crigs 1<

www.adc.co.kr

adStar-L
Rev. 1.3

4.4.17

HCLK clock divide register(HCLKDIV)
Address : 0x8002_3C3C

Default Value

Bit R/W Description
31:5 R Reserved -
4 R/W Synchronization bit 0
12 HFSHH synch 7t &1, CHA| 022 BHEA] 47 SiECL
3.0 R/W AHB Clock Select 0

0001: Source Clock / 2
0011: Source Clock / 4

0000: Source Clock
0010: Source Clock / 3

.1.i10: Source Clock /15 1111: Source Clock / 16

* O] YXIAHE AFE StE{™, WREN register0f| siE5t= HEZE enable A|[7{F1, GLOCK registerE i

AlZ4Z0F Bht,

4.4.18 CLK16_0 clock divide register(CLK16DIVO0)
Address : 0x8002_3C40

Default Value

Bit R/W Description

315 R Reserved -

4 R/W Synchronization bit 0
12 47H5tH synch 7t &1, CHA| 022 HIEA] &7 SHEC

3.0 R/W CLK16_0 Clock Select 0

0001: Source Clock / 2
0011: Source Clock / 4

0000: Source Clock
0010: Source Clock / 3

1110: Source Clock / 15 1111: Source Clock / 16
* O] HX|IAEHE A2 3l2{™, WREN register0| si25l= HEZ enable A|7{F1, GLOCK registerS i

N R

4.4.19 CLK16_1 clock divide register(CLK16DIV1)
Address : 0x8002_3C44

Default Value

Bit R/W Description

315 R Reserved -

4 R/W Synchronization bit 0
12 MASIH synch 7F T3, CHA| 022 HIEA| MF SiFECE

3:.0 R/W CLK16_1 Clock Select 0

0001: Source Clock / 2
0011: Source Clock / 4

0000: Source Clock
0010: Source Clock / 3

.1.:.L10: Source Clock /15 1111: Source Clock / 16
* O] YRIAEE AHE oF2{™, WREN register0f| siYst= H|EZ enable A|7AF11, GLOCK registerES i Al

AlZ{ZOF Sht,

4.4.20 LCD clock divide register(LCDDIV)
Address : 0x8002_3C48

Default Value

0001: Source Clock / 2
0011: Source Clock / 4

0000: Source Clock
0010: Source Clock / 3

.1-:-L10: Source Clock /15 1111: Source Clock / 16

Bit R/W Description

31:5 R Reserved -

4 R/W Synchronization bit 0
12 MASIH synch 7} T3, CHA| 022 HIEA| MH siFEC

3.0 R/W LCD Clock Select 0

* O] HXIAHE AFE St2{™, WREN register0f| siE5t= HEZ enable A|7{F1, GLOCK registerE Sl

A OF $het,
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4.4.21 Sound Mixer clock divide register(SMDIV)
Address : 0x8002_3C4C

Bit R/W Description Default Value
31:5 R Reserved -
4 R/W Synchronization bit 0
12 ZFSH synch 7t £, CHA| 022 BHEA| H7 SiFECL.
3.0 R/W DM Clock Select 0

0001: Source Clock / 2
0011: Source Clock / 4

0000: Source Clock
0010: Source Clock / 3

.1.i10: Source Clock /15 1111: Source Clock / 16

* O] YXIAHE AFE StE{™, WREN register0f| siE5t= HEZ enable A|[7{F1, GLOCK registerE Sl

AlZ4Z0F Bht,

4.4.22 PLL1 Control Register (PLLCON1)

Address : 0x8002_3C50

Bit R/W Description Default Value
31:29 Reserved
28 R/W PLL Power Down 1
0 : normal operation
1 : power down
27:26 R Reserved -
25:24 RW | oD (Output divider)Ol| CHEH PLLL £8 £ Ztg AF, 0
00 : divide by 1
01 : divide by 4
10 : divide by 2
11 : divide by 8
23:20 R Reserved -
19:16 RIW | R (Input divider). Off CH3t /2 PLLL ClHIO|Y 3t MH. 02h
R must be >=2 or unpredictable operation results.
15:12 R Reserved -
11:0 RW | N (Multiplier) PLL1 % 342 M7, 002h
N must be >=2 or unpredictable operation results.

* O] YXIAHE AHE St2{™, WREN registerOf si25t= HEZ enable A|[7{F1, GLOCK registerE Sl Xl

AlZAF{OF SFCY,

* FOUT = (XIN*N)/(R*OD)
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5 SPIFLASH MEMORY CONTROLLER

5.1 Introduction

Flash H22|= 22 8F Xt 512k bytes O|MH, HE2|2| S& £Z= Z|C{ 80Mhz 7}X| O|X|Zt

Flash Memory Controller & AHB clock 2 &350 AIE3IE2 %[0 A|AH clock 2| 2 BFE SESHA EICH

Flash controller = 2 7H2| bus interface 7t =X StCt: [memory interface & register interface]

Memory interface = CPU 2t DMA 7} A H 2610, flash memory 2| data £ read L+ write 2L
XIP (execute In Place)

Register interface £ SPI flash mode £ 8357 L}, flash memory O read/write/erase & & & % ULt
=~
0000_0Q00h
OFFF:FFE?}\ _
Memory Access MEM ”: CLK GEN »{ CLK
<||:_V L -
4000_0Q00h —>
4FFF:FFFFh
n Y
- > Internal/
m \ DAT BUF /—SW'\ External
m " - N——/| SPIFlash
T > Memory
< 1
8000_0Q00h
: sooo:an_Fk'\ _=
RegisterAcEs‘/ REG_”: SF_CTRL 1 CSx
v
Figure 5-1 Flash Memory Controller Block Diagram
5.2 Feature
SPI flash controller 2| &2 7|&
- Single, Double % Quad mode
-H/W % s/w E3t flash erase W flash program
- XIP K| & (execute In Place)
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5.3 Functional Description

5.3.1 Register Interface
register interface & Sl operation mode selection register 2 command/data register & A& & = ULt

Register interface 7|&

- Flash erase operation

- Flash program operation

- Read/Write status operation.
- Read data operation

5.3.2 Memory Interface

memory interface range 20| A1, flash memory Off 2T read/write & 58 StCH (XIP mode)
read SXH0| 2=3E|H, controller = read 7} &8 E [Y7}X|, next access = }A| L0, wait AEHE K|

ot

Memory interface 7|&

- Flash program operation
- Read data operation

5.3.3 Internal Flash Memory

Internal flash memory 7|&
- 4M-bit/512K-byte
- 256-byte per programmable page
- Uniform 4KB Sectors, 32KB & 64KB Blocks
- More than 100,000 erase/write cycles
-  More than 20-year data retention

SFDP Register Security Register 1 - 3
| 000000h 0000FFh | 003000h 0030FFh
002000h 0020FFh

|mTTTTmTE T s e m e m e e e ': 001000h 0010FFh
: xxFFOOh xxXFFFFh |
" . Sector 15 (4KB) . 0 07FF00h 07FFFFh
1 | xxFooon XXFOFFh | k=== =—- > . Block 7 (64KB) .
t [xxeroon 7 T xxEFFFh | | 070000h 0700FFh
| . Sector 14 (4KB) . S
| focoon weorh | | :
) xXxDFOOh xXDFFFh | .
| . Sector 13 (4KB) . | .
1 | xxpoooh xxDOFFh | |
I I I
| . : | 0aFFoon O4FFFFh |
: ) [o=====a - Block 4 (64KB) .
| ) | osoooon___________ 04007
[ | 03FF00h 03FFFFh
| beccccas] - Block 3 (64KB) .
I [xx2Foon sx2FFFh | :  o3o000n 0300FFh |
: . Sector 2 (4KB) . I
| feoon pesaull :
| Xxx1FOOh XX1FFFh | .
| . Sector 1 (4KB) . |
I | xx1000n xx10FFh | ! *
I ['xoroon XxOFFFh | :
: . Sector 0 (4KB) . I | ooFFoon O0OFFFFh |
| Lxx00oon XXO00FFh | pr==———— o . Block 0 (64KB) .
L e e ] | 000000h 0000FFh

Figure 5-2 Internal Serial Flash Memory
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5.34 Internal Flash Memory Commands
Table 5-1 Instruction Set Table 1 (Erase, Program Instructions)
Instruction NAME ?C\gIEEl) BYTE2 BYTE3 BYTE4 BYTES BYTEG6
Write Enable 06h
Write Enable for 50h
Volatile Status Register
Write Disable 04h
Read Status Register-1 05h (S7-S0)
Read Status Register-2 35h (S15-S8)
Write Status Register 01h S7-S0 S15-S8
Page Program 02h A23-A16 A15-A8 A7-A0 D7-DO
Quad Page Program 32h A23-A16 Al15-A8 AT7-A0 D7-DO, ...
Sector Erase (4KB) 20h A23-A16 Al15-A8 AT7-A0
Block Erase (32KB) 52h A23-A16 A15-A8 A7-A0
Block Erase (64KB) D8h A23-A16 A15-A8 A7-A0
Chip Erase C7/60h
Erase / Program Suspend 75h
Erase / Program Resume 7Ah
Power-down B9h
Continuous Read Mode EEh EENh
Reset
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5.3 Functional Description 5 SPI Flash Memory Controller

Copyright © 2015, Advanced Digital Chips, Inc.


http://www.adc.co.kr/

adStar-L
Rev. 1.3

L ]
®
adc

www.adc.co.kr

Table 5-2 Instruction Set Table 2 (Read Instructions)

. BYTE 1
Instruction NAME (CODE) BYTE2 BYTE3 BYTE4 BYTES BYTEG6
Release Power Down/
Device ID ABh dummy dummy dummy (ID7-1DO0)
Manufacturer/
Device ID 90h dummy dummy 00h (MF-MFO0) (ID7-1D0)
Manufacturer/Device 1D ) A7-A0, (MF[7:0],
by Dual /O 92h A23-A8 M[7:0] ID[7:0])
Manufacturer/Device ID 94h A23-A0, xxx,(MF[7:0], (MF[7:0],
by Quad /0 M[7:0] ID[7:0]) ID[7:0], ...)
] (D15-1D8) i
JEDEC ID 9Fh (MF7-MFO) Memory (ID7-1D0)
manufacturer T Capacity
ype
Read Unique ID 4Bh dummy dummy dummy dummy (ID63-1D0)
Read SFDP Register 5Ah 00h 00h A7-A0 dummy (D7-DO0)
Erase
Security Registers 44h A23-Al6 Al15-A8 A7-A0
Program 42h A23-A16 A15-A8 A7-AO D7-DO D7-DO
Security Registers
Read
S . . 48h A23-A16 A15-A8 A7-A0 dummy D7-DO
ecurity Registers
Table 5-3 Instruction Set Table 3 (ID, Security Instructions)
. BYTE 1
Instruction NAME (CODE) BYTE2 BYTE3 BYTE4 BYTES BYTEG6
Release Power Down/
Device ID ABh dummy dummy dummy (ID7-1DO)
Manufacturer/
Device ID 90h dummy dummy 00h (MF-MFO) (ID7-1D0)
Manufacturer/Device 1D ) A7-A0, (MF[7:0],
by Dual /0 92h ASE M[7:0] ID[7:0])
Manufacturer/Device 1D 94h A23-A0, xxx,(MF[7:0], (MF[7:0],
by Quad I/O M[7:0] ID[7:0]) ID[7:0], ...)
4 (D15-1D8) i
JEDEC ID 9Fh (MF7-MFO) Memory (ID7-1D0)
manufacturer T Capacity
ype
Read Unique ID 4Bh dummy dummy dummy dummy (ID63-1D0)
Read SFDP Register 5Ah 00h 00h A7-A0 dummy (D7-DO0)
S5 44h A23-A16 A15-A8 AT7-AO
Security Registers
s gL 42h A23-A16 A15-A8 A7-AO D7-DO D7-DO
ecurity Registers
Read
. : 48h A23-A16 A15-A8 A7-A0 dummy D7-DO
Security Registers
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5.35 Flash Status Register

Flash Status Register (FLSTS)

S7 | S6 | S5 | S4 | S3 | S2 | S1 | SO

SRPO | SEC B BP2 BP1 BPO | WEL | BUSY

STATUS REGISTER PROTECT 0

(non-vlolatile)
SECTOR PROTECT

(non-vlolatile)

TOP/BOTTOM PROTECT
(non-vlolatile)

BLOCK PROTECT BITS

(non-volatile)

WRITE ENABLE LATCH

ERASE/WRITE IN PROGRESS

Figure 5-3 Serial Flash Memory Status Register 1

2| K| AE{Q| 82| 1 HIO|EZE access 3t ZO|LC}.

2ol MXIAHE 2 AEH
= A2 [0]H HIEBUSY)E AME 3t0] 20l ohof,

2 A
715 S0 =&KX B

-1 o

|AI-

Flash 2nd Status Register (FLSTS2)

S15 | S14 | S13 | S12 | S11 | S10 | S9 | S8

SuUS | CMP LB3 LB2 LB1 LBO QE [ SRP1

SUSPEND STATUSQ

COMPLEMENT PROTECT

(non-vlolatile)

SECURITY REGISTER LOCK BITS
(non-violatile OTP)

QUAD ENABLE

(non-volatile)

STATUS REGISTER PROTECT 1

(non-volatile

Figure 5-4 Serial Flash Memory Status Register 2

Qlo] HXIAES BahAl Aef HXIAEQ] 49 1 BHO|E0| access 3 Ok
S BE ALBS (M HIES MHSO £% B 4 AUCKQE). - ZAA| YEh KA [ HIE AS.
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Table 5-4 Serial Flash Memory Status Register Description

Bit

Signal Name

Description

15

SuUS

Erase/Program Suspend Status
The suspend Status bit is a read only bit in the status register (S15) that is set to 1 after
executing a Erase/Program Suspend (75h) instruction. The SUS status bit is cleared to 0 by
Erase/Program Resume (7Ah) instruction as well as a power-down, power-up cycle.

14

CMP

Complement Protect
The Complement Protect bit (CMP) is a non-volatile read/write bit in the status register (S14).
It is used in conjunction with SEC, TB, BP2, BP1 and BPO bits to provide more flexibility for the
array protection. Once CMP is set to 1, previous array protection set by SEC, TB, BP2, BP1
and BPO will be reversed. For instance, when CMP=0, a top 4KB sector can be protected
while the rest of the array is not; when CMP=1, the top 4KB sector will become unprotected
while the rest of the array become read-only, Please refer to the Status Register Memory
Protection table for details. The default setting is CMP=0.

13

LB3

12

LB2

11

LB1

10

LBO

Security Register Lock Bits
The Security Register Lock Bits (LB3, LB2, LB1, LBO) are non-volatile One Time Program
(OTP) bits in Status Register (S13, S12, S11, S10) that provide the write protect control and
status to the Security Registers. The default state of LB3-0 is 0, security Registers are
unlocked. LB3-0 can be set to 1 individually using the Write Status Register instruction. LB3-0
are One Time Programmable (OTP), once it’s set to 1, the corresponding 256-Byte Security
Register will become read-only permanently.

QE

Quad Enable
The Quad Enable (QE) bit is a non-volatile read/write bit in the status register (S9) that allows
Quad SPI operation. When the QE bit is set to a 0 state (factory default), the /WP pin and
/HOLD are enable. When the QE bhit is set to a 1, the Quad 102 and |03 pins are enabled.

SRP1

SRPO

Status Register Protect
The Status Register Protect bits (SRP1 and SRPO) are non-volatile read/write bits in the status
register (S8 and S7). The SRP bits control the method of write protection: software protection,
hardware protection, power supply lock-down or one time programmable (OTP) protection.

SEC

Sector/Block Protect
The non-volatile Sector/Block Protect bit (SEC) controls if the Block Protect Bits (BP2, BP1,
BPO) protect either 4KB Sectors (SEC=1) or 64KB Blocks (SEC=0) in the Top (TB=0) or the
Bottom (TB=1) of the array as shown in the Status Register Memory Protection table. The
default setting is SEC=0.

B

Top/Bottom Block Protect
The non-volatile Top/Bottom bit (TB) controls if the Block Protect Bits (BP2, BP1, BPO) protect
from the Top (TB=0) or the Bottom (TB=1) of the array as shown in the Status Register
Memory Protection table. The factory default setting is TB=0. The TB bit can be set with the
Write Status Register Instruction depending on the state of the SRP0, SRp1 and WEL bits.

BP2

BP1

BPO

Block Protect Bits
The Block Protect Bits (BP2, BP1, BP0) are non-volatile read/write bits in the status register
(S4, S3, and S2) that provide Write Protection control and status. Block Protect bits can be set
using the Write Status Register Instruction (see tW in AC characteristics).; All, none or a
portion of the memory array can be protected from Program and Erase instructions (see
Status Register memory Protection table). The factory default setting for the Block Protection
Bits is 0, none of the array protected.

WEL

Write Enable Latch
Write Enable Latch (WEL) is a read only bit in the status register (S1) that is set to 1 after
executing a Write Enable Instruction. The WEL status bit is cleared to 0 when the device is
write disabled. A write disable state occurs upon power-up or after any of the following
instructions: Write Disable, Page Program, Quad Page Program, Sector Erase, Block Erase,
Chip Erase, Write Status Register, Erase Security Register and Program Security Register.

BUSY

BUSY is a read only bit in the status register (S0O) that is set to a 1 state when the device is
executing a Page Program, Quad Page Program, Sector Erase, Block Erase, Chip Erase,
Write Status Register or Erase/Program Security Register instruction. During this time the
device will ignore further instructions except for the Read Status Register and Erase/Program
Suspend instruction (see TW, tPP, tSE,tBE, and tCE in AC Characteristics). When the
program, erase or write status/security register instruction has completed, the BUSY bit will be
cleared to a 0 state indicating the device is ready for further instruction.
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5.3.6 Chip Erasing Flash memory

Using FLCMD register (entire flash memory)
- Write 06h command to the FLCMD register.
- Write C7h/60h command to the FLCMD register.

Usmg SFDAT register (entire flash memory)
Set the chip select bit in the SFMOD register to 0x0(chip select low).
- Write 06h command to the SFDAT register.
- Set the chip select bit in the SFMOD register to 0x1(chip select high).
- Set the chip select bit in the SFMOD register to 0x0(chip select low).
- Write C7h/60h command to the SFDAT register.
- Set the chip select bit in the SFMOD register to 0x1(chip select high)
- Poll the busy status bit of the FLSTS register until this operation has completed (Chip Erase complete).

5.3.7 Sector/Block Erasing Flash memory

Using FLSEA register (4KB)
- Set the address associated with the Flash memory region.

Using FLBEA register (64KB)
- Set the address associated with the Flash memory region.

Usmg SFDAT register (4KB, 32KB, 64KB)

Set the chip select bit in the SFMOD register to 0x0(chip select low).

- Write 06h command to the SFDAT register.

—  Set the chip select bit in the SFMOD register to Ox1(chip select high).

—  Set the chip select bit in the SFMOD register to 0xO(chip select low).

- Write 20h(4KB) or 52h(32KB) or D8h(64KB) command to the SFDAT register

- Write the target address [23:16] to the SFDAT register.

- Write the target address [15:8] to the SFDAT register.

- Write the target address [7:0] to the SFDAT register.

- Set the chip select bit in the SFMOD register to 0x1(chip select high).

- Poll the busy status bit of the FLSTS register until this operation has completed (Sector/Block Erase
complete)

5.3.8 Programing Flash memory

Usmg SFDAT register
Set the chip select bit in the SFMOD register to 0x0(chip select low).
- Write 06h command to the SFDAT register.
-  Set the chip select bit in the SFMOD register to Ox1(chip select high).
—  Set the chip select bit in the SFMOD register to 0x0(chip select low).
- Write 02h command to the SFDAT register
- Write the target address [23:16] to the SFDAT register.
- Write the target address [15:8] to the SFDAT register.
- Write the target address [7:0] to the SFDAT register
- Write a 32-bit, 16-bit or 8-bit data up to 256 byte.
- Set the chip select bit in the SFMOD register to 0x1(chip select high).
- Poll the busy status bit of the FLSTS register until this operation has completed (Erase complete)
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5.3.9 Reading Flash memory

Usmg SFDAT register
Set the chip select bit in the SFMOD register to 0x0(chip select low).
- Write 03h command to the SFDAT register.
- Write the target address [23:16] to the SFDAT register.
- Write the target address [15:8] to the SFDAT register.
- Write the target address [7:0] to the SFDAT register
- Read a 32-bit, 16-bit or 8-hit data up to 256 byte.
- Set the chip select bit in the SFMOD register to 0x1(chip select high).

5.3.10 Power Down and Release Power Down

Using SFDAT register (Power down)
- Set the chip select bit in the SFMOD register to 0x0(chip select low).
- Write B9h command to the SFDAT register.
- Set the chip select bit in the SFMOD register to 0x1(chip select high).

Usmg SFDAT register (Release Power down)
Set the chip select bit in the SFMOD register to 0x0(chip select low).
- Write ABh command to the SFBAT register.

- SFDAT(8bit, 16bit, 32bit access 7}s) Read
- Set the chip select bit in the SFMOD register to 0x1(chip select high).

5.3.11 Flash Mode Register (FLMOD)
Flash &% ZE Z7 (Single, Dual, Quad)

5.3.12 Flash Baudrate Register (FLBRT)

Flash baudrate(high pulse 3 low pulse) register

Chip Select High

Pulse Width
csx \ / \
: : SCK High :
: ‘Pulse Width :
. —
SCK Low :

© Pulse Width :

F.igure 5-5 SCfK and CS timing

5.3.13 Flash Chip Select High Pulse Width Register (FLCSH)

flash memory chip select high time 2 A83|= register O|Ct. [deselect Al {2 Hst= 12 ZO|C}H]
Program/Erase & read &% Al, £ read £ [} read % A|7HX|, 50ns 2| deselect time O] Z8 L},
adstar-L 2| external flash memory 2| Zt2, flash type OiCh CH2 22, S flash memory deselect time =
check dl{OF tCt.
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5.3.14 Flash WIP Check Period Register (FLWCP)

Flash memory & program St7{L} erase A| hardware 22 flash memory 2| AEHE =QI5t= period €
ZE3t= register O|Ct Status memory 2| Obit 2t= #&HO| UASM flash controller 9| status register =
SOHME =Ql0| 7HsStet.

5.3.15 Flash Clock Delay Register (FLCKDLY)

Serial Flash Controller Serial Flash
Memory
sfclkout
D SET Q »| SCK
’/ CLRa
——  sfelkid
Q D+
GCLR “
sfkout — N\ : /T N\ /
sfclkfd w
.Fi'gure 5-6 Flash Clock Delay Timing
0| register = read timing 2 &d S ECt. register 2| 2t0l 2} read clock O| delay =Lt
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5.4 Register Description

5.4.1

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 =7} H/WO| 2Js X Of

0: Chip select A Z Low levelZ2 17

1b

R/W

Bus Error Enable
1: FlashOfl write 20| 20{& A|, Bus ErrorE &

0: Flashof| write 318

0z

1b

Reserved

EQIO Mode Flag; Checks whether or not this feature is available in
flash memory.

1: EQIO Mode

0: Normal Mode

Command Register0 EQIO(38h)E writeStH Flash= EQIOZEZ
TetE

Performance Enhance Mode

(Flash X[ Oof5 =0l

1: Performance Enhance Mode”7t &-&.

0: Normal Mode. M E&|X| &g,

FLPEM Register®] 12 write5t0 Performance Enhance ModeE
Enabledt¥ S Z2, Quad ReadO|7{Lt EQIO 2EY MTF MEEIC},

R/W

Bus Ready Control

0: Write &2+2| A2, bus readyES H|0f. SIWZ} flash?| statusE =0l
st mgQ ole

= = HA

=3
1: Write &t =, SIWOM flash2| statusE ZISI=E MHH,

Ob

Reserved

1:0

Flash Read Mode

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

00b
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5.4.2 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: 2clocks
0010: 3clocks
1110: 15clocks 1111: 16clocks
3.0 R/W SCK Low Pulse Width 111b
0000: 1clock 0001: 2clocks
0010: 3clocks
1110: 15clocks 1111: 16clocks

54.3 Flash Chip Select High Pulse Width Register (FLCSH)
Address : 0x8000_0008

Bit R/W Description Default Value
31:8 R Reserved 3
7:0 R/W Chip Select High Pulse Width (It need 100ns) FFh

Delay in hclk_sf clocks for the length that the chip select output is de-
asserted between transactions. The minimum delay is always the
deselect period to ensure the chip select is never re-asserted within the
deselect period.

0000: 1clock
0010: 3clocks
11111110: 255clocks

0001: 2clocks

11111111: 256¢locks

5.4.4 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: Enabled
0: Disabled

5.4.5 Flash Command Register (FLCMD)
Address : 0x8000_0010

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W Flash Command Ob

5.4.6 Flash Status Register (FLSTS)
Address : 0x8000_0014

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W Flash Status Ob

547 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

5.4 Register Description
Copyright © 2015, Advanced Digital Chips, Inc.
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5.4.8 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

5.4.9 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

5.4.10 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

5.4.11 Flash Clock Delay Register (FLCKDLY)
Address : 0x8000_0028

Bit R/W Description Default Value
31:4 R Reserved -
3.0 R/W Serial Flash Feed-back Clock Delay Value Oh

5.4.12 Flash 2nd Status Register (FLSTS2)
Address : 0x8000_002C

Bit R/W Description Default Value
31:8 R Reserved -
15:8 w Flash 2™ Status (Winbond only) -
7:0 R/W READ Al -
Flash 2" Status (Winbond only)
WRITE Al
Flash 1™ Status (Winbond only)

5.4.13  Flash ID Read Register (FLIDR)
Address : 0x8000_0030

Bit R/W Description Default Value
31:24 R Reserved -
23:.0 R Serial Flash JEDEC ID Read 000000h
66
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5.4.14 Flash Memory Size Write Register (SFMSIZE)
Address : 0x8000 0034

Bit R/W Description Default Value
31:9 R Reserved -
8 RIW | = 7o Flash B2 ¥ye ZH st 0
1: bit 401 2lsiA A BHCE

0: Flash02| AFO|Z=0f [hEtA Z7Y oL}

7:5 R Reserved -
4 RIW | £ 79| flash At Al Y3} flashE M%) & % UCh Flashl 9| Al 0
At FAE 0x00 O|CH Flash 09| A|Zf FA = 0x00 O|C},
1: Flash 1
0: Flash 0
30 RW | 5 © #f flasho o 278 Z¥ @t o Arj=ct & 2 4

Flash12 ™ o} =lCh

0000:32Kbyte 0001: 64Kbyte
0010: 128Kbyte 0011: 256Kbyte
0100: 512Kbyte 0101: 1Mbyte
0110: 2Mbyte 0111: 4Mbyte
1000: 8Mbyte 1001: 16Mbyte

adStar-L A 2] =9 4] FlashO, Flash12] °olv]+= thg 193} 7y,
Chip Select(CS)Al 5.9 7|3 F9] A Hof s}

Internal Flash / External Flash External Flash Only

|
|
|
|
|
|
|
|
|
}
L8MF512 / L16MF512 | L8M / L16M
D e
l_cs_ n—— }
|
Flash 0 } No flash
|
|
N
|
adStar-L } adStar-L
|
|
|
|
}
cson — | cSOn —»
|
Flash 1 | Flash 0
|
|
|
|
|
|
}
| csin —
|
| Flash 1
|
|
|
|
|
|
|
}
Figure 5-7 Access Two Flash
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6 GPIO (GENERAL PURPOSE 1/O)

GPIO Ports = 8-bit 22 FME 6 7 E21F 7-bit 22 FHE 1 749

MEetLh. 2 ports = XAH 28z A FdE &+ UeH, O

A& &Lt

6.1 Features

GPO0.x has 8 I/O Ports
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 1/0 Ports
GP5.x has 8 1/0 Ports
GP6.x has 7 I/0 ports

6.2 Block Diagram

—GPXPU84>DO—

GPXAF——— 80—

Alternate Function

(Direction)

GPXODIR/GPXIDIR——

Alternate Function

(Output) —L>

GPXOHIGH/GPXOLOW———)

Alternate Function
(Input)

< 1

<
<«

GPxCMOS

GPXSCHMT:

SYNCHRONIZER

<

<« GPXILEV—®
«GPxEDs-| Fdge J

Detect

7GPXREDj
——GRXFED—

Q D
FIF

Q D

A

Laich

-

GPXPDS—»DO—

Figure 6-1 GPIO Block Diagram

el 110 Ports £
FoAlA" 240

I
olo
oo
| N

GND

PM——"CLK——
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6.3 Functional Description

6.3.1 Port Control

GPIO Ports & GPxODIR HX|AHE &3l Z Port 22 Output mode 2 HFED ESH GPxIDIR
XA os 2t Port 22 Input mode 2 ™ EICH ZH Port o HEAEf= GPxDIR BX|AEE Sl
gtolgt 4= ULt GPxODIR Z|A|AEQL GPxIDIR ZX|AH A7 Al “17¢l HEQH iy SXHo=2 HHFE|L,

‘¢l HIEE= ofiqet Feks OX|X| Rotct

L ocoo=2

GPIO Ports 2| £8 2|22 Output mode £ HEE HEO|A GPxOHIGH Z{X|AEHE &8l High Level
MY, GPxOLOW HXIAHE S8 Low Level 2 MHEICE Output level 2 HHAMElE GPXOLEV

XAEE Sof g = AL

GPIO Ports 2| 3 222 GPxILEV HXIAHE S 2Qlgt 4= UCt 2t Port O HAE Pull-up X
Q& o] EXtALE EOl FR0E Pullup 2 MASHH, ASEHO| “Low'd [If FHHRE £

ALY

Table 6-1 Internal Pull-up Resistance Characteristics

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

6.3.2 Port Edge Detect

2 OFHE 0]|Q0f GPIO 2| Port Edge Detect & S8 Zzto] AEHHZ 28
o |:|.

2
IHPEES e & QUCt Port 22 Rising Edge, Falling Edge 12|11 Any Edge 2E& X| &%
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6.4 Register Description

6.4.1 Port Direction Registers ( GPxDIR)
Address: OXFFFF_3000 / OxFFFF_3040 / OxFFFF_3080 / OXFFFF_30CO / OXFFFF_3100 / OXFFFF_3140 /
OXFFFF_3180

Bit R/W Description Default Value
31:9 R Reserved -
8 R GPx.OMD : GPx. Output Control Mode bit 0
0 : Control individual ports 1 : Control a group of 8 ports
7:0 R GPx.yDIR : GPx.y Direction bit 0x00
0 : Input 1 : Output
6.4.2 Port Direction Output Mode Setting Registers ( GPxODIR)

Address: OxFFFF_3000 / OXFFFF_3040 / OxFFFF_3080 / OXFFFF_30C0 / OxFFFF_3100/ OxFFFF_3140
OXFFFF_3180

Bit

R/IW

Description

Default Value

w
-

19

Reserved

GPx.OPRT :

Output Control by Port Mode Setting bit

GPx.70DIR :

GPx.7 Direction Output Mode Setting bit

GPx.60DIR :

GPx.6 Direction Output Mode Setting bit

GPx.50DIR :

GPx.5 Direction Output Mode Setting bit

GPx.40DIR :

GPx.4 Direction Output Mode Setting bit

GPx.30DIR :

GPx.3 Direction Output Mode Setting bit

GPx.20DIR :

GPx.2 Direction Output Mode Setting bit

GPx.10DIR

: GPx.1 Direction Output Mode Setting bit

O|IFR|IN(W(~lO|O|(N|0

SNNEENEEEEEE

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

6.4.3 Port Direction Input Mode Setting Registers ( GPxIDIR )
Address: OxFFFF_3004 / OxFFFF_3044 | OxFFFF_3084 / OXFFFF_30C4 / OXFFFF_3104 / OXFFFF_3144 |
OXFFFF_3184

Bit

R/IW

Description

Default Value

w
-

19

Reserved

GPx.IPRT : lutput Control by Port 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

GPx.1IDIR : GPx.1 Direction Input Mode Setting bit

O|R[(N(w|~|o|O|N]|00

GPx.0IDIR : GPx.0 Direction Input Mode Setting bit

i
00t

* X
0

E
:No e

TlElElE|E gl E E|EiE|m

ffect

ol mc MW H|E

1:PxDIR ZX|AEQ| 213 BEO| sjEste HES M.

6.4.4

Port Output Data Level Registers ( GPXOLEV)

Address: OxFFFF_3008 / OXFFFF_3048 / OxFFFF_3088 / OXFFFF_30C8 / OXFFFF_3108 / OxFFFF_3148
OXFFFF_3188

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
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6.4.5 Port Output Data Registers ( GPxDOUT )

Address: OxFFFF_3008 / OxFFFF_3048 / OxFFFF_3088 / OxFFFF_30C8 / OxFFFF_3108 / OXFFFF_3148 /
OXFFFF_3188
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | GPx.DO : GPx.Port Output Data OxFF

* GPxDIR2| 8t pit7} 121 HL, 0| registerE 0|23 GPIO Port outputS ZHSHC},

6.4.6 Port Output Data High Level Setting Registers ( GPxOHIGH )

Address: OxFFFF_3008 / OxFFFF_3048 / OxFFFF_3088 / OxFFFF_30C8 / OxFFFF_3108 / OXFFFF_3148 /

OxFFFF_3188

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 (GPxDIR2| 8 bit7t 021 AP & 3|Ct)
0 : No effect
1: output data®l| siEst= HIEE high level 7.

6.4.7 Port Output Data Low Level Setting Registers ( GPxOLOW )
Address: OXFFFF_300C / OxFFFF_304C / OXFFFF_308C / OxFFFF_30CC / OXFFFF_310C / OXFFFF_314C /
OXFFFF_318C

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 (It is effective only when GPxDIR[8] is 0.)
0 : No effect

1: output data®l| siEst= HIEE lowlevel .
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6.4.8 Port Input Data Level Registers ( GPxILEV)

Address: OxFFFF_3010 / OxFFFF_3050 / OxFFFF_3090 / OxFFFF_30D0 / OxFFFF_3110/ OxFFFF_3150

OxFFFF_3190

Bit R/W Description Default Value
31:8 R Reserved -
7 R GPx.7ILEV : GPx.7 Input Level bit -
0: Low Level 1: High Level
6 R GPx.6ILEV : GPx.6 Input Level bit -
0: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 -
0: Low Level 1: High Level
3 R GPx.3ILEV : GPx.3 Input Level bit -
0: 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 -
0: Low Level 1: High Level
0 R GPx.0ILEV : GPx.0 Input Level bit 3
0: Low Level 1 : High Level

6.4.9 Port Pull-up Status Registers ( GPxPUS)

Address: OxFFFF_3018 / OxFFFF_3058 / OxFFFF_3098 / OxFFFF_30D8 / OxFFFF_3118 / OxFFFF_3158

OXFFFF_3198

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

6.4.10 Port Pull-up Enable Registers ( GPXxPUEN)

Address: OxFFFF_3018 / OXFFFF_3058 / OXFFFF_3098 / OxFFFF_30D8 / OXFFFF_3118 / OXFFFF_3158

OxFFFF_3198

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.0PUEN : GPx.0 Pull-up enable bit -

* Port Pull-up enable bit
0 : No effect

1: sf=et= HIEQ| pull_upe MH @irt.

6.4.11 Port Pull-up Disable Registers ( GPxPUDIS )
Address: OXFFFF_301C / OXFFFF_305C / OXFFFF_309C / OxFFFF_30DC / OXFFFF_311C / OXFFFF_315C /
OXFFFF_319C

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:Noeffect. 1: 3iE3dt= HIEZ2| pull_up= Disable TtC}.
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6.4.12 Port Rising Edge Detect Registers ( GPXRED )

Address: OxFFFF_3020 / OxFFFF_3060 / OxFFFF_30A0 / OxFFFF_30EO / OxFFFF_3120 / OxFFFF_3160 /

OXFFFF_31A0

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

* Rising Edge 2} Falling Edge?t sA|0| 2EE|QAS = Any Edge mode 7t EIC}.

6.4.13 Port Falling Edge Detect Registers ( GPXFED )

Address: OxFFFF_3024 / OxFFFF_3064 / OxFFFF_30A4 |/ OxFFFF_30E4 / OxFFFF_3124 / OxFFFF_3164 /

OXFFFF_31A4

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

* Rising Edge 2} Falling Edge”} sA|0 HHEE|QAZ = Any Edge mode 7t EIC.

6.4.14 Port Edge Detect Status Registers ( GPXEDS )

Address: OxFFFF_3028 / OxFFFF_3068 / OxFFFF_30A8 / OXFFFF_30ES / OxFFFF_3128 / OxFFFF_3168 /

OxFFFF_31A8

Bit R/W Description Default Value
31:8 R Reserved -
7 R/W | GPx.7EDS : GPx.7 Edge Detect Status bit 0
6 R/W | GPx.6EDS : GPx.6 Edge Detect Status bit 0
5 R/W | GPx.5EDS : GPx.5 Edge Detect Status bit 0
4 R/W | GPx.4EDS : GPx.4 Edge Detect Status bit 0
3 R/W | GPx.3EDS : GPx.3 Edge Detect Status bit 0
2 R/W | GPx.2EDS : GPx.2 Edge Detect Status bit 0
1 R/W | GPx.1EDS : GPx.1 Edge Detect Status bit 0
0 R/W | GPx.0EDS : GPx.0 Edge Detect Status bit 0
* Port Edge Detect Status bit
0 : No edge detect has occurred on port
1 : Edge detect has occurred on port
« AEfl B|E= writed}O] clearE LICE.,
*0"2 writeStH =t g1,
73
6.4 Register Description 6 GPIO (General Purpose 1/0)

Copyright © 2015, Advanced Digital Chips, Inc.



http://www.adc.co.kr/

L ]
[ ]
adStar-L .dc

Rev. 1.3 www.adc.co.kr

6.4.15 Port Open Drain Mode Control Registers ( GPxODM )
Address: OxFFFF_302C / OxFFFF_306C / OxFFFF_30AC / OxFFFF_30EC / OxFFFF_312C / OxFFFF_316C /
OXFFFF_31AC

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
1: Open Drain

6.4.16 Port Schmitt Input Enable Registers ( GPXSHMT )
Address: OXFFFF_3034 / OXFFFF_3074 / OxFFFF_30B4 / OXFFFF_30F4 | OxFFFF_3134 / OXFFFF_3174 /
OXFFFF_31B4

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.0SHMT : GPx.0 Schmitt input enable bit 0

* Port Schmitt input enable bit
0 : CMOS input mode
1 : Schmitt input mode

6.4.17 Port Pull-down Status Registers ( GPxPDS )
Address: OxFFFF_3030 / OxFFFF_3070 / OxFFFF_30BO / OxFFFF_30F0 / OxFFFF_3130 / OxFFFF_3170 /
OxFFFF_31B0

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

6.4.18 Port Pull-down Enable Registers ( GPXPDEN)
Address: OxFFFF_3030 / OxFFFF_3070 / OxFFFF_30BO / OxFFFF_30F0 / OXFFFF_3130 / OxFFFF_3170 /
OXFFFF_31B0

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 -

* Port Pull-down enable bit
0 : No effect

1: 8|ESt= H|EQ| Pull-downS Enable $tC}.
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6.4.19 Port Pull-down Disable Registers ( GPxPDDIS)
Address: OxFFFF_301C / OxFFFF_305C / OxFFFF_309C / OxFFFF_30DC / OxFFFF_311C / OxFFFF_315C /
OXFFFF_319C

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: sigst= HIEQ| pull-downS Disable $HC}.
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At A/ £ (GPIO) 7S & H

7.1 Pin Mux register

[wag

[CH Ml ZIX| peripheral function & Ar2% 4= QUL

s bit 1st 2nd 3rd 4th Default
00 01 10 11 value
1:0 uart_tx[1] cap_in[0] PGO0.0
3:2 uart_rx[1] cap_in[1] PGO0.1
5:4 Spi_lcd_cs PGO0.2 Oxffff
GPO Mux 7:6 Spi_lcd_sdi nand_d[7] PGO0.3 or
0x80023400 9:8 Spi_lcd_sdo nand_d[6] PGO0.4 0x557f
11:10 Spi_lcd_scl nand_d[5] PGO.5 (hand boot)
13:12 nand_d[4] sd_clk PGO0.6
15:14 spi_sdo nand_d[3] sd_d[3] PGO0.7
1:0 spi_sdi nand_d[2] sd_d[2] PG1.0
3:2 spi_cs nand_d[1] sd_d[1] PG1.1
5:4 spi_scl nand_d[0] sd_d[0] PG1.2 0x003f
GP1 Mux 7:6 sf_hold (d3) nand_wrx PG1.3 or
0x80023404 9:8 sf_clk nand_ale PG1.4 0x5555
11:10 sf_di (d0) nand_cle PGL.5 (nand boot)
13:12 sf_csl nand_cs PG1.6
15:14 sf_wp (d2) nand_rdx PG1.7
1:0 sf_do (d1) nand_busy PG2.0
3:2 sf_cs0 sd_cmd PG2.1
5:4 twi_sda usb_host_in PG2.2 OxfffO
GP2 Mux 7:6 twi_scl usb_host_out PG2.3 or
0x80023408 9:8 uart_tx[0] PG2.4 Oxftfd
11:10 uart_rx[0] PG2.5 (hand boot)
13:12 lcd_r[0] PG2.6
15:14 led_r[1] PG2.7
1:0 led_r[2] PG3.0
3:2 lcd_r[3] PG3.1
5:4 lcd_r[4] PG3.2
GP3 Mux 7:6 Icd_r[5] PG3.3 Ox5fff
0x8002340C 9:8 lcd_r[6] PG3.4
11:10 led_r[7] PG3.5
13:12 lcd_g[0] dbg_sck PG3.6
15:14 lcd_g[1] dbg_sda PG3.7
1:0 lcd_g[2] PG4.0
3:2 lcd_g[3] PG4.1
5:4 lcd_g[4] PG4.2
. 756 led_g[5] PG4.3 Oxffff
0x80023410 9:8 lcd_g[6] PG4.4
11:10 lcd_g[7] PG4.5
13:12 lcd_bl[0] ext_irq[0] PG4.6
15:14 lcd_b[1] ext_irg[1] PG4.7
1:.0 lcd_b[2] PG5.0
3:2 lcd_b[3] PG5.1
5:4 lcd_b[4] PG5.2
7:6 lcd_b[5] PG5.3 Ox(ffff
9:8 lcd_b[6] PG5.4
nggzhgﬁ 4 11:10 lcd_b[7] PG5.5
13:12 dotclk PG5.6
15:14 disp_en PG5.7
1:0 hsync PG6.0
3:2 vsync tm_out[0] PG6.1
5:4 lcd_clk_in tm_out[1] PG6.2 Oxffff
ogzgzhgﬁs 7:6 pwm_p0 PG6.3
9:8 pwm_n0 PG6.4
11:10 pwm_p1l PG6.5
13:12 pwm_nl PG6.6
76
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8 INTERRUPT CONTROLLER

adStar-
ZX[0fl M

L= 3271 29| AHHEE

Qg JIX|0, O] YHEEL Timer, SPI, TWI, UART S1 Z2 Lig
LWSt= 30710 QIEEHESR QF 2719 QIHPERZ FMELCH

8.1 Features

-32 M2l 2AHHE (2 Mol 2F AHHFESL 3082 WF AHHE)
- QF QIHYEO Cist 3% =
- L AHEEO Oigt S5 =d 23 (27HKX)
- g 2 AHYE Enable 7|5

-ME 2 AHBE Mask 7|s

S jgmos Z2 Y JHsY AHEE MR

H M (571X

8.2 Functional Description

CIEEES =X M= thadt €2 HgE S0 O|FO{TCt

1
2
3.
4
5.
6.

7.

CIEEES SH Xal= g 22 1%

2t QHEE 2252 2HEE HNo7|of QHYEES 2FSC.

Interrupt Enable Register0f 2|8 MSEEl =, Interrupt Pending Register0fl A ZHotC.

CIHEE RU=9E Tt =, CcPud| QEEHEES QoL
CHEES ¥ oW cpuol AHEHEYL HZ2dsetx AHEE HEH FAE 0M ST
Interrupt Service Routine(ISR)2 2 T SHC},

ISR & Fotct.

ISR =240| EL}I™ Interrupt Pending Clear Register®| siE Vectorgt2 Z2ZM Interrupt Pending
Register®i] MZHE CIHHE S X|2Ch

ISRE WA LIQHAN cpull QAEHHET} =dstzIrt,

o
ofm
o
2
o
Ju
i)
|
o

q
o

1. 2 9HEE 2252 QHEHE HO7|0f QHHEEE Q¥TIC}

2. Interrupt Enable RegisterOf 2|sli MEEl Z, Interrupt Pending RegisterOff X & otCt,

3. QIEBE R2UME=RE TEH F,crPul AHHEE QX

4. QHBEE ¥ #o® cpull QHHEY HZE3tH QAHHE HE FAE AOM SiY
Interrupt Service Routine(ISR)2 2 I 2 StCt,

5. QEHEQS FHXMES 3{25t7] {8l Interrupt Pending Clear RegisterOl 8% VectoritS £2ZM
Interrupt Pending Register0l M&E QAEZE I X221 asm(“set 13")2 & CPU2S| AHEEE
gdat AlZIT
ISRE ¥t

7. Bof oiXf ISRl ¥ &F CHA| QEEHETL LUSHH Y N7t S ELl0f 3T ISRE TIYet
C}.

8. MEZ Tt ISRe| =0 ELIH O|H ISRE S7SI0 LHHX| =l TIHC}

9. ISR F¥O| ELIH 2tWS| ity Lh=2Cf
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8.2.1 Interrupt Vector and Priority

OIHHE M&Q= EIRQOZI 7HE &L} QIHBE HIE| FAE= CPUZI 32bit Addressinge 3t7| 20
ZtZ} 4bytes®| A7|S JEICH

Table 8-1 Interrupt Vector & Priority

Index Vector No. Description Vector Address

31 O0x3F SWD Interrupt 0x000000FC
Use edge method
Clock_ctrl_r[0]

30 0x3E MJPEG 1 Interrupt 0x000000F8
29 0x3D Capture Over Interrupt 0x000000F4
28 0x3C SPI LCD Interrupt 0x000000F0
27 0x3B RTC Alarm Interrupt 0x000000EC
26 0x3A RTC Interrupt 0x000000E8
25 0x39 TWI Interrupt 0x000000E4
24 0x38 NAND Interupt 0x000000E0
23 0x37 WDT Interrupt 0x000000DC
22 0x36 DMA CHS5 Interrupt , 0x000000D8

GPIO 3 interrupt,
GPIO 6 interrupt

21 0x35 SDCard Interrupt 0x000000D4

20 0x34 DMA CH4 Interrupt , 0x000000D0
GPIO 2 Interrupt,
GPIO 5 Interrupt

19 0x33 MJPEG 0 Interrupt 0x000000CC
18 0x32 SPI Interrupt 0x000000C8
17 0x31 DMA CH3 Interrupt 0x000000C4
16 0x30 UART 1 Interrupt 0x000000C0O
15 0x2F GPIO 1 Interrupt, 0x000000BC
GPIO 4 Interrupt
14 Ox2E USB host interrupt, 0x000000B8
Device Interupt
13 0x2D ADC Interrupt 0x000000B4
12 0x2C DMA CH2 Interrupt 0x000000B0O
11 0x2B PMC interrupt 0x000000AC
10 0x2A Timer 1 Interrupt 0x000000A8
9 0x29 DMA CHL1 Interrupt 0x000000A4
8 0x28 UART O Interrupt 0x000000A0
7 0x27 GPIO 0 Interrupt 0x0000009C
6 0x26 DMA CHO Interrupt 0x00000098
5 0x25 LCD Frame sync Interrupt 0x00000094
4 0x24 EIRQ1 Interrupt 0x00000090
3 0x23 Sound Mixer Interrupt 0x0000008C
2 0x22 Timer O Interrupt 0x00000088
1 0x21 Core timer Interrupt 0x00000084
0 0x20 EIRQO Interrupt (Highest Priority) 0x00000080
78
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8.2.2 External Interrupt (EIRQX)

External Interrupt = EINTMOD 2| X|AE Q| A0 oI5 5 7tX] HEHQ| 2F QHHEE ot=QlC)
- Low Level ModeO|A= External Interrupt 237t “Low’E |X|St= S0 O§ System Cycle OFCF QI

HEE ZYAZIC

- High Level ModeOl| A= External Interrupt 2= 7} “High’E | X|stE &0 O System Cycle OCh QI
EIYEE 2dA|ZICH

= d
Eg W

N

- Falling Edge ModeOi| A= External Interrupt 2Z 7} “High->Low’2 HIE [ OIF Cf
- Rising Edge ModeO| A= External Interrupt S 7} “Low->High”2 HHE i QIE
- Any Edge ModeO| A= External Interrupt 2127} “High->Low” & “Low-> High” £ HHE I QIE

g wyAIC

= 2 :
=
HEE ZYAIZICE

v

LY

C

HE

—_

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

W& QB EE EF “Rising Edge’2 SASICH d2{Lt AFEXE7}E “High Level’Z2 QIEEEE XNEZ|E |

AL20 Internal Interrupt Mode RegistersE £ 4™& £ QUCt.
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8.24 Interrupt Pending and Interrupt Pending Clear

2t QHEES LUYEl= Interrupt Pending Registers & &3 &olg £ QUCh UTH o 2HAGH
QI @ E & Interrupt Pending Clear Register 0| 2|3}l Clear E|7| ®7tX|& A% Interrupt Pending Register Of
MZE=ICH ot HX)| 2ASH QIEMERED =2 2Ma2o QHFHE

=H—

Masking E|X| %2 EHE Interrupt
EJ

7t
Pending Registers Of MEE0 UAZ ER0= =2 KM= AHBEI} 25 Clear 7K Interrupt

— DT T 1T

Pending Registers 0| MZE[0f Atilo| @M=27t &[7|E 7|ChElTt.

Interrupt Pending Registers 0 M&E QEHHBEEZ Clear 57| M=

== Interrupt Pending Clear
Register & &°fl sy QAHEE HE HZ IS Write 5tH EICL

8.2.5 Interrupt Enable

Interrupt Mask Registers O 2|3 Mask E|Of U= QEZE= Interrupt Pending Registers O A%

MEE=H H|8H, Interrupt Enable Registers(IENR)O| 2|8 Disable = QIE{EE+& Interrupt Pending
Registers Of MZE|X| =Lt MEtM O] ZX[AHE S 2orE0|n X &2 AHHEO CHS{ Disable
St AtESHot.

8.2.6 Interrupt Mask Set/Clear Register

Set O|H Request 7} Enable E|11, Clear O|™ Request 7} Disable =IC}.

Zt QIHEELE Interrupt Mask Registers O 2[sff siet QAEHHEO LCHDH Request &
Interrupt Mask Set bit 7} “1”2 Z20{= Interrupt Pending Register 0l & & Interrupt & CP
Interrupt Mask Clear bit 7F “1”7 & Z20|& Interrupt Pending Register of X& 0] QU&= Interrupt & CPU 2
QHSHK| Zotoh AKX %2 LHHX| Interrupt =2 28 E £ JULCH

Mask bit 7} “0°C2 M= QIHBEZIET Interrupt Pending Registers(IPR)ME H&EE|7| 20| Mask
bit & “1"2 MAHESIH Interrupt Pending Registers O H&EEZ0] Ue AHTFEIL M= 2l
QIEEEE CHA| QF3tT}
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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 ~ 0x3F)

* |Interrupt Pending RegisterE Clear 37| 2/ A= Interrupt Vector No.

(Interrupt Vector No. &)

8.3.2

Address : OxFFFF_0004

b
(e

Z clear {OF St

External Interrupt Mode and External PIN Level Register (EINTMOD)

Bit R/W Description Default Value
31:8 R Reserved -
7 R EIRQ1ST : EIRQ1 PIN Level -
6:4 R/W EIRQ1IMOD : 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

81
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8.3.3

Internal Interrupt Mode Register (IINTMODn)
Address : OxFFFF_0008

Bit R/W Description Default Value
31 R/W Vector No. 0x3F Interrupt Mode bit 0
30 R/W Vector No. Ox3E Interrupt Mode bit 0
29 R/W Vector No. 0x3D Interrupt Mode bit 0
28 R/W Vector No. 0x3C Interrupt Mode bit -
27 R/W Vector No. 0x3B Interrupt Mode bit 0
26 R/W Vector No. 0x3A Interrupt Mode bit 0
25 R/W Vector No. 0x39 Interrupt Mode bit 0
24 - Reserved -
23 R/W Vector No. 0x37 Interrupt Mode bit 0
22 R/W Vector No. 0x36 Interrupt Mode bit 0
21 R/W Vector No. 0x35 Interrupt Mode bit 0
20 R/W Vector No. 0x34 Interrupt Mode bit -
19 R/W Vector No. 0x33 Interrupt Mode bit 0
18 R/W Vector No. 0x32 Interrupt Mode bit 0
17 R/W Vector No. 0x31 Interrupt Mode bit 0
16 - Reserved -
15 R/W Vector No. 0x2F Interrupt Mode bit 0
14 R/W Vector No. Ox2E Interrupt Mode bit 0
13 R/W Vector No. 0x2D Interrupt Mode bit 0
12 R/W Vector No. 0x2C Interrupt Mode bit -
11 R/W Vector No. 0x2B Interrupt Mode bit 0
10 R/W Vector No. 0x2A Interrupt Mode bit 0
9 R/W Vector No. 0x29 Interrupt Mode bit 0

- Reserved -
7 R/W Vector No. 0x27 Interrupt Mode bit 0
6 R/W Vector No. 0x26 Interrupt Mode bit 0
5 R/W Vector No. 0x25 Interrupt Mode bit 0
4 R/W Vector No. 0x24 Interrupt Mode bit -
3 R/W Vector No. 0x23 Interrupt Mode bit 0
2 R/W Vector No. 0x22 Interrupt Mode bit 0
1 R/W Vector No. 0x21 Interrupt Mode bit 0
0 - Reserved -

I

* 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

Bit R/W Description Default Value
31 R Vector No. 0x3F Interrupt Pending bit -
30 R Vector No. Ox3E Interrupt Pending bit -
29 R Vector No. 0x3D Interrupt Pending bit -
28 R Vector No. 0x3C Interrupt Pending bit -
27 R Vector No. 0x3B Interrupt Pending bit -
26 R Vector No. 0x3A Interrupt Pending bit -
25 R Vector No. 0x39 Interrupt Pending bit -
24 R Vector No. 0x38 Interrupt Pending bit -
23 R Vector No. 0x37 Interrupt Pending bit -
22 R Vector No. 0x36 Interrupt Pending bit -
21 R Vector No. 0x35 Interrupt Pending bit -
20 R Vector No. 0x34 Interrupt Pending bit -
19 R Vector No. 0x33 Interrupt Pending bit -
18 R Vector No. 0x32 Interrupt Pending bit -
17 R Vector No. 0x31 Interrupt Pending bit -
16 R Vector No. 0x30 Interrupt Pending bit -
15 R Vector No. 0x2F Interrupt Pending bit -
14 R Vector No. Ox2E Interrupt Pending bit -
13 R Vector No. 0x2D Interrupt Pending bit -
12 R Vector No. 0x2C Interrupt Pending bit -
11 R Vector No. 0x2B Interrupt Pending bit -
10 R Vector No. 0x2A Interrupt Pending bit -
9 R Vector No. 0x29 Interrupt Pending bit -
8 R Vector No. 0x28 Interrupt Pending bit -
7 R Vector No. 0x27 Interrupt Pending bit -
6 R Vector No. 0x26 Interrupt Pending bit -
5 R Vector No. 0x25 Interrupt Pending bit -
4 R Vector No. 0x24 Interrupt Pending bit -
3 R Vector No. 0x23 Interrupt Pending bit -
2 R Vector No. 0x22 Interrupt Pending bit -
1 R Vector No. 0x21 Interrupt Pending bit -
0 R Vector No. 0x20 Interrupt Pending bit -

* Interrupt Pending Register®| Z

Register2|

HIEQ| g2 siE AEEET}

242 Interrupt Pending Clear Z|X|AE0]| 2|8f ClearZ Ch. LA

LSRR S-S LIEFHCE Interrupt Pending

O 2 3 Interrupt 7t 22 I ClearstC}.

8.3 Register Description
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8.3.5 Interrupt Enable Register (INTENN)
Address : OxFFFF_0010
Bit R/W Description Default Value
31 R/W Vector No. 0x3F Interrupt Enable bit 0
30 R/W Vector No. Ox3E Interrupt Enable bit 0
29 R/W Vector No. 0x3D Interrupt Enable bit 0
28 R/W Vector No. 0x3C Interrupt Enable bit 0
27 R/W Vector No. 0x3B Interrupt Enable bit 0
26 R/W Vector No. 0x3A Interrupt Enable bit 0
25 R/W Vector No. 0x39 Interrupt Enable bit 0
24 R/W Vector No. 0x38 Interrupt Enable bit 0
23 R/W Vector No. 0x37 Interrupt Enable bit 0
22 R/W Vector No. 0x36 Interrupt Enable bit 0
21 R/W Vector No. 0x35 Interrupt Enable bit 0
20 R/W Vector No. 0x34 Interrupt Enable bit 0
19 R/W Vector No. 0x33 Interrupt Enable bit 0
18 R/W Vector No. 0x32 Interrupt Enable bit 0
17 R/W Vector No. 0x31 Interrupt Enable bit 0
16 R/W Vector No. 0x30 Interrupt Enable bit 0
15 R/W Vector No. 0x2F Interrupt Enable bit 0
14 R/W Vector No. Ox2E Interrupt Enable bit 0
13 R/W Vector No. 0x2D Interrupt Enable bit 0
12 R/W Vector No. 0x2C Interrupt Enable bit 0
11 R/W Vector No. 0x2B Interrupt Enable bit 0
10 R/W Vector No. 0x2A Interrupt Enable bit 0
9 R/W Vector No. 0x29 Interrupt Enable bit 0
8 R/W Vector No. 0x28 Interrupt Enable bit 0
7 R/W Vector No. 0x27 Interrupt Enable bit 0
6 R/W Vector No. 0x26 Interrupt Enable bit 0
5 R/W Vector No. 0x25 Interrupt Enable bit 0
4 R/W Vector No. 0x24 Interrupt Enable bit 0
3 R/W Vector No. 0x23 Interrupt Enable bit 0
2 R/W Vector No. 0x22 Interrupt Enable bit 0
1 R/W Vector No. 0x21 Interrupt Enable bit 0
0 R/W Vector No. 0x20 Interrupt Enable bit 0

* Interrupt Enable bit

0 : Interrupt Disable and Pending Clear

1 : Interrupt Enable
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8.3.6 Interrupt Mask Status Register (INTMASKn)
Address : OxFFFF_0014
Bit R/W Description Default Value
31:0 R Interrupt Mask Status Register 0x0000_0000

* B= Mask bit®| AEiE &olg 4= QICt,

8.3.7 Interrupt Mask Set Register (INTMASKSETN)
Address : OxFFFF_0014h
Bit R/W Description Default Value
31 w Vector No. 0x3F Interrupt Request Set bit 0
30 W Vector No. Ox3E Interrupt Request Set bit 0
29 W Vector No. 0x3D Interrupt Request Set bit 0
28 W Vector No. 0x3C Interrupt Request Set bit 0
27 W Vector No. 0x3B Interrupt Request Set bit 0
26 w Vector No. 0x3A Interrupt Request Set bit 0
25 W Vector No. 0x39 Interrupt Request Set bit 0
24 W Vector No. 0x38 Interrupt Request Set bit 0
23 W Vector No. 0x37 Interrupt Request Set bit 0
22 W Vector No. 0x36 Interrupt Request Set bit 0
21 w Vector No. 0x35 Interrupt Request Set bit 0
20 W Vector No. 0x34 Interrupt Request Set bit 0
19 W Vector No. 0x33 Interrupt Request Set bit 0
18 W Vector No. 0x32 Interrupt Request Set bit 0
17 W Vector No. 0x31 Interrupt Request Set bit 0
16 W Vector No. 0x30 Interrupt Request Set bit 0
15 W Vector No. Ox2F Interrupt Request Set bit 0
14 w Vector No. Ox2E Interrupt Request Set bit 0
13 W Vector No. 0x2D Interrupt Request Set bit 0
12 W Vector No. 0x2C Interrupt Request Set bit 0
11 W Vector No. 0x2B Interrupt Request Set bit 0
10 W Vector No. Ox2A Interrupt Request Set bit 0
9 w Vector No. 0x29 Interrupt Request Set bit 0
8 W Vector No. 0x28 Interrupt Request Set bit 0
7 W Vector No. 0x27 Interrupt Request Set bit 0
6 W Vector No. 0x26 Interrupt Request Set bit 0
5 W Vector No. 0x25 Interrupt Request Set bit 0
4 W Vector No. 0x24 Interrupt Request Set bit 0
3 W Vector No. 0x23 Interrupt Request Set bit 0
2 W Vector No. 0x22 Interrupt Request Set bit 0
1 W Vector No. 0x21 Interrupt Request Set bit 0
0 W Vector No. 0x20 Interrupt Request Set bit 0

* Interrupt Request Set

bit

0 : No Effect interrupt Mask.
1:pending QHHET &d3lE =& 58 (interrupts sent to CPU).
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8.3.8 Interrupt Mask Clear Register (INTMASKCLRn)
Address : OxFFFF_0018

Bit R/W Description Default Value
31 W Vector No. 0x3F Interrupt Req. Clear bit 0
30 W Vector No. Ox3E Interrupt Reqg. Clear bit 0
29 W Vector No. 0x3D Interrupt Reqg. Clear bit 0
28 w Vector No. 0x3C Interrupt Req. Clear bit 0
27 W Vector No. 0x3B Interrupt Req. Clear bit 0
26 W Vector No. 0x3A Interrupt Req. Clear bit 0
25 W Vector No. 0x39 Interrupt Req. Clear bit 0
24 W Vector No. 0x38 Interrupt Req. Clear bit 0
23 w Vector No. 0x37 Interrupt Req. Clear bit 0
22 W Vector No. 0x36 Interrupt Req. Clear bit 0
21 W Vector No. 0x35 Interrupt Req. Clear bit 0
20 W Vector No. 0x34 Interrupt Req. Clear bit 0
19 W Vector No. 0x33 Interrupt Req. Clear bit 0
18 W Vector No. 0x32 Interrupt Req. Clear bit 0
17 w Vector No. 0x31 Interrupt Req. Clear bit 0
16 w Vector No. 0x30 Interrupt Req. Clear bit 0
15 W Vector No. Ox2F Interrupt Req. Clear bit 0
14 W Vector No. Ox2E Interrupt Req. Clear bit 0
13 W Vector No. 0x2D Interrupt Reg. Clear bit 0
12 w Vector No. 0x2C Interrupt Req. Clear bit 0
11 w Vector No. 0x2B Interrupt Reqg. Clear bit 0
10 W Vector No. 0x2A Interrupt Reqg. Clear bit 0
9 W Vector No. 0x29 Interrupt Req. Clear bit 0
8 W Vector No. 0x28 Interrupt Req. Clear bit 0
7 W Vector No. 0x27 Interrupt Req. Clear bit 0
6 w Vector No. 0x26 Interrupt Req. Clear bit 0
5 W Vector No. 0x25 Interrupt Req. Clear bit 0
4 W Vector No. 0x24 Interrupt Req. Clear bit 0
3 W Vector No. 0x23 Interrupt Req. Clear bit 0
2 W Vector No. 0x22 Interrupt Req. Clear bit 0
1 W Vector No. 0x21 Interrupt Req. Clear bit 0
0 W Vector No. 0x20 Interrupt Req. Clear bit 0

* Interrupt Request Clear bit
0 : No Effect Interrupt Mask.

1:Pending 2HEE7} gdatkl= ZAS OrAZ(interrupts not sent to CPU).

86
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9 CORE TIMER

adStar_L 2 McU 0Of 2™StAH &2 32-bit Core_Timer 7} LHE /O] ULCE.

9.1 Features

J 15-bit Pre-scaler
. 32-bit Timer/Counter

«  Coretimer= CPU halt(halt3)T|™, counter £ &t

o
o2
M
il

CPU resume &|H counter resume EILCt,

9.2 15-bit Pre-scaler with clock source selection

2 282 Y450 Timer/Counter 2

Pre-scaler = 15-bit Pre-scaler & Sol|l 1/2 ~ 1/32768 Hf &
=] 0} 32-bit Counter & FStC},

Sof 258 22 MYy

oy

M EFSICE Timer/Counter & Pre-scaler

[S |

Pre-scaler 0N 2FEl= 2o T 940 By A20= TPCON ZX|AEQS| CNTCLR HEE
E35}0] Pre-scaler counter & Z7|3}6t & Attt
System Clock L
15-bit Timer/Counter Pre-scaler

Timer Clock Source Select

Timer/Counter Clock Select

Z /%0010 [0S
g /400|D [0S

Z€ /%000 [0S
8zl /010 195
Z1S /001D 19
8502 / %001 19S
2618 /001D [2S
89/Z€ / %00|D 19S5

YYVYVYVVYVYY

Timer/Counter Clock Select /3 ;\ /
/

lTimer/Counter Clock

Figure 9-1 Pre-scaler Block Diagram
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9.3 Timer/Counter

Pre-scaler O 2|8 2F &l Clock 2 AM23I0 AHE Timer Counter register value Al Of clock DOFCt
counter value 2 “1”7 % ZA35I0 o0x0 O TESIH interrupt S SMSID, CHA| AFEXEZE M™SE Timer
Counter register value £ “1"% Z+A 517| A|ZHSHCE (Down Counter)

(TMCNT : AFEXt7F M3 timer counter register value)

Timer Counter

Timer Interrupt

Figure 9-2 Timer Operation

Timer £7|& MEe{E 3 pPre-scaler 12|21 Timer Counter Of 9|8 ZH=ICt,
1 y 1

Clock Source Frequency Pre-scaler Factor
1 y 1

Clock Source Frequency Pre—scaler Factor

Timer Period =

x (TMCNT) [sec] {Pr e —scaler Factor> 3}

Timer Period =

x(TMCNT +1) [sec] ~ {Pre—scaler Factor<3|

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 2 SZXHA|7|7] [5t0] 2@FE|0{0F St= X|AH= Chad 2O
-TMRST : ZQ0| 2} Pre-scalerE clear StC},
- TMCON’s PFSEL : Timer Counter0Oi|A{ At8g Clocke Z7E%HCt.
- TMCON’s TMEN : Timer CounterS Enable $tCt.

- TMCNT : Timer Counter®| A|Zt Counter gt= ZATICE

Timer Counter = Ct& =ME HE5I0 SEA|ZICE
-TMCNT &%
-TMCTRL ¥3
- Zoo| mat TMRST's CNTCLR HIE &3

88
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9.4 Timer Control Registers

9.4.1 Timer Reset Control Register (TMRST)

Address : OxFFFF_1000
Bit R/W Description Default Value
31:2 R Reserved -
1 RW CNTCLR : “1"¥ A2 Pre-scale Counter , Timer CounterS Reset & 0
ct
0 R Reserved -

9.4.2 Timer Control Registers (TMCON)

Address : OxFFFF_1004
Bit R/W Description Default Value

31:4 R Reserved =

3:1 R/W PFSEL : Pre-scale Factor Selection 111
000 : clock /1 001 :clock/2
010: clock /8 011: clock / 32
100 : clock / 128 101 : clock / 2048
110 : clock / 8192 111 : clock / 32768

0 R/W TMEN : Timer Enable bit 0

0 : Disable 1: Enable

e Core break (Core debug)® M, core timer2| counting &%t= Z0| HZELC}

CPU resume %P, CtA| core timer countingS X 7HSHCt
+ Core halt(halt3) & [, core timer®| counting &%f& Z0| HZCt,
CPU resume &|™, CIA| core timer countingS A 7HSHC}.

9.4.3 Timer Counter Registers (TMCNT )

Address : OxFFFF_1008
Bit R/W Description Default Value
31:0 RIW - Write : Timer Counter 2t A7 2|X|AH. OXFFFFFFFFh

-Read: ¥ 7t2H {2 £ Stof.

9.4.4 Timer Interrupt waveform

counter TMCNT X -1 % 0x0 % TMCNT
|

timer_tick { V ‘l\ | I
interrupt r’g 1 | [} '\

Figure 9-3 core timer interrupt waveform

* Core timer & Ch2 7t2H O|Ct. HH™E ZIOA5H down counting 2 A&t 0 O] &M, interrupt 7t

ERLEleg
Figure 9-3. O Z=A| = HQF ZO|, interrupt 7t Zd o CFS counter 2t HYE ZIOAMEE LCHA|

counting & A|&HSHCE

89
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Watchdog Timer =
X

o SLX| OF
&2 o s

AAED o8, oA
i, §& AMEHZE SHAI7|= IS Siot
A A WDTCNT 240| ‘00| Z|H

Watchdog Timer 7} Enable T|® WDTCNT 0 M&E

2 JENZH MEE

A~
2ds

I™ WDTST bit | Watchdog Reset O]

Watchdog Reset O|
ACh watchdog Timer 7t A™EH Time-out O] E|X| &H o}7| IsfM= 32 H[ES| Watchdog Counter

0] ‘00| EX| RHEE FIIHOE WDTCNT 2 M4AEst0 watchdog Reset O] 2 8SHX| (== ofjof SHC}.
WDTMOD bit £ Interrupt mode 2 A3} 3H, watchdog Reset 2 ZASIX| 2D Interrupt & LAAIA

WDTCNT off &7 & 0] 00| Z[}SS Le{ELt.

Lock 7|50| RACt lock ¥ M= HEFE(WDCON) 0| HAEIX| %1

Watchdog timer =
SXIBCE  Unlock ¥ HZEl ZHWDCON)O| HEEILCt,

(UnLock : OxX1ACCES551 write.)

32,

9.4 Timer Control Registers

90
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10.1 Register Description

10.1.1 Watchdog Timer Control Register (WDTCTRL)
Address : 0x8002_0000

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

7 R/W HALTEN : Watchdog timer halt enable bit 0
0: Disable 1: Enable
O| bitE setst™ Halt30] 2lsl coreZl HX|g &2, counting= HX|
otCt WakeupOll 2|8l core?t CHA| SZHSHH 7§ EICH,

6 R/W BRKEN : Watchdog timer core break enable bit 0

0: Disable 1: Enable

O| bitE setst™ DebuggerE Sdll core break®t 42, countinge
X|etCt. ResumeOil 2|8 core?t CHA| SZEHSHE XH7HEIC.

5 R WDTLOCK : Watchdog timer &2 AEHZS LIEFHCY, 0
0: Lock 2fEf.
1: Unlock AHEH.

4 R WDTST : Watchdog timer AtE{f H|E. 0
watchdog timerZ}reset mode, 2 4%
0 : No watchdog reset
1 : Watchdog reset
e HEE read S0 2|8} clearE L.

3:2 R Reserved -

1 RIW WDTMOD : Watchdog timer2| modeE ZA%d $HCh. 0
0 : Reset mode
1 : Interrupt mode

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

*unlock & 202, 48 22 wite® = UCt
10.1.2 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
*unlock & A0, 2F U2 wited = UCt
10.1.3 Watchdog Timer Lock Value Register (WDTLOCK)

Address : 0x8002_0008h

Bit R/W Description Default Value
31:0 RW Watchdog Timer Lock 32-bit Value. 0x00000001h
(Unlock = 0xX1ACCE551)
ReadA|,
Lock : 0x00000001
Unlock :0x00000000
91
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Operational Flow Diagrams

* Watch dog timer0| CH$t Flow chartO|Ck Lock register0l OxLACCE551 valueS writedl{ 3 OF2t watch dog
SICH. (Unlock AEROI M 2H counter value@t control register setting0| 7+Hs)
* Control register®| [1] bitZ} 0 or 10| 2} reset mode, interrupt mode A EHO0| 7+SSICE.

timer setting0| 7t

* Watch dog timer= down counter2M counterZtO| 00| 52 Al reset or interruptS 2 A|ZICE interrupt
LM = watch dog timer £ ME{E |X| $HCh
(F718e 2 K[| Qf=Ct.)

* interrupt 244

write) &2H0f

=2, watch dog timer interrupt service routine® Al watch dog timer disable=, enable(control
ofslf, X7 tCt

Lock value
write

<
4

No

Unlock

Yes
\ 4

Control value
write

<
) 4
No

WDT
enable

» Yes
A\ 4

*** Time-OutO| /8 Z|X| A
ot7| I8 M+= 32bit counter
W42 F7|H 22 write ol FOF
StCL,

Counter value
write

<
4

No

Counter value

Interrupt

*** interrupt HEAH 'SH% 74

interrupt

o
(F7150 S32 XA ©2) v v
wk wdt 70 E {8 M= interrupt Interrupt reset
service routlneOiIH wdt disable

=, enable liF Of BtC}. I |

Figure 10-1 Operationalnflow
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11 TIMERS

adStar_L 2 Timer/Counter, Capture, PWM 7|52 ZtEl 32-bit Timer/Counter £ 2 XM'd LHZSIULCE.

11.1 Features

- 15-bit Pre-scale

- 32-bit Timer/Counter

- 32-hit Capture

- 32-bit PWM

- 32-bit Timer Counter Wave-Out

11.2 Functional Description

11.2.1 15-bit Pre-scaler with clock source selection

o
1
mjo
0
—
-~
0
m
|
o
[m
mjn

Pre-scaler = System Clock 1 External Clock TS Sl QEZHH 2Hot=52l ¢
E& MEHSH . 15-bit Pre-scaler & £ 1/2 ~ 1/32768 Hi 2F = ZS MAM3I0] Timer/Counter £
FS=

M ESICE Timer/Counter & Pre-scaler & &6 23 & 282 MBS0 32-bit Counter & TF&THCL

Pre-scaler O|A| 23K

=
— i |
E3510] Pre-scaler counter & x£7|3}lst & AL tCt

apb clock

capture clock 15-bit Timer/Counter pre-scaler

Z/>00D BS
8/>00D BS

ZE X0D BS
82T /00D BS
2618 /40D BS
89L2E /0D PS

y vvVYy A4

/4

Timer/Counter Clock Select

Timer/Counter Clock

Figure 11-1 Pre-scaler Block Diagram
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11.2.2 Timer/Counter
olsff ZFEl Clock 2 AFE3H0 ox0 2 X=7|Z0AM Of S 0Oict 7I2H 442 “17 M

Pre-scaler O 235
HRIAE 2o Z2StH CHA| 0x0 O] E|BAM QIEEHEES

S7t510] AMEXH7F A7-8BE Timer Counter

SOOIGO
Timer Interrupt H H H

AL

Figure 11-2 Timer Operation
** TCNTR = Timer Counter Read.

Timer £7|= MEl=l 22 pre-scaler 2|1 Timer Counter 0Of 2|8 ZAMEICE,

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 2 &Z%HA|7|7] /5t HHE|0|0F Sl= HX[AHE CHEaF 2L

-TPXCTRL :Pre-scaler? 22 U8 ZM™SID, Q0 M2} Pre-scalerE clear $tCt.

- TMXCTRL’s TMOD : Timer Counter 2EE 473l
- TMXCTRL’s WAVE : Timer Counter2| F7|2 d8& 23
- TMXCTRL’s PFSEL : Timer CounterOf Al A2 Clock2
- TMxCTRL’s TMEN : Timer CounterS Enable $HC},
- TMXCNT : Timer Counter®| Z|CH Counter %}
Timer Counter = Cta =X E H473510] S&A|ZICH
-TPXxCTRL &3
- TMxCNT &8
-TMxCTRL &7
- Qo mat TPxCTRL's CNTCLR HIE M 7H

94
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11.2.3 Pulse Width Modulation (PWM)

PWM 2 programmable 8t duty @ F7|2| EA M E £HS7| 2[st X0f7| o|Ct,

E8l| SXSIH PWM Period HIX|AE Zto| 7|2 FIRLEE HHESHA

PWM °| EY AL 32H|E F12E9| 4(0] PWM Duty, PWM Period 2| X|AE Zt0| O[S WHOCE 2= 0|
BME0] &3 mHo| HEAZTICE PwM o E3HZI== PWM Pulse Number ZX[AE0| o8] ZAYE|H
A9 *E‘?J-’Foil CICH2® PWM Interrupt = ZHASICE 2{L} PWM Interrupt 7t 2HAsiHete €z o
H30| g2 ZR0l= pwM E20| AL WHEICH M2t PWM Pulse E BF7| @IsiiA+= Timer Interrupt

b

0=

ol PWM S Disable 8l0Of StC},

PWM Pulse Period = L X L x (TMCNT) [sec] {Pre - scaler Factor>3}
Clock Source Frequency Pre—scaler Factor
PWM Pulse Period = L X L x(TMCNT +1) [sec] ~ {Pre—scaler Factor<3}

Clock Source Frequency Pre - scaler Factor

PWM Period Example :
- Clock Source Frequency : 12MHz System Clock
- Pre-scaler Factor :1/1024
- PWM Period Value(TMxCNT)
- PWM Duty Value  : 6
=>1/12MHz X 1024 X 10 = 0.853msec = 1.171KHz

PWM S E SZA|7|7| ?5t0] HYE|00F ot BX|AEHE= CHEap 2ot
- TPXCTRL : Pre-scaler| 28 =2 Z7Hst, 20| 2} Pre-scalerE clear L},

-TMxCTRL’s TMOD :PWM EEZ MHsiCH

- TMxCTRL’'s PWML : PWM ZE39| A|Z 2 S ZHsiCt

- TMxCTRL’s PFSEL : PWMO|Al AFEE Clocke ZHBHCt

-TMXCTRL’s TMEN :PWM= Enable 2'C}.

- TMXCNT (PWMel F7|1E ZTiCt.

- TMxDUT :PWM2| DutyE ZA73Hot

- TMxPUL : PWM2| Pulse RI+=5 ZAETICH PWM Pulse?| 37+ O] HIX|AH Zhof

LSS Timer Interrupt?t YA A|ZICH O2{LF PWM Pulse= EX|%|X| 10 74 MAMEICH

PWM & Ct& &=M2 27350l SEA|ZICH
-TPxCTRL &%
-TMXCNT &3
- TMxDUT &7
-TMxPUL A7
- 290 mat TPxCTRL's CNTCLR A3
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PWM Period Value = 0x09h
PWM Duty Value = 0x06h
PWM Pulse Number Value =0x01h

Internal Counter 0 11234156 78X 0112 1B A5 6XT 8 X0 LI 23 45 X7 B IX0I 23 4 B 6 7T 8D

PWM Output ﬁ ﬁ ’—‘

<«— Period —»<— Duty —»

<«———— Pulse Number —»
PWM Interrupt ? ?

Figure 11-3 PWM Operation
** Special Case
Duty 100% 2 0% &&EQl Z<2| PWMwave 32 CtZat ZCt.

* period 100% ,Duty 100% ,start level = low

PWM period value = 0x10h
PWM Duty Value  =0x10h
PWM start level =LOW

Internal counter <0 > 1 > 2 X3 X4 X5 X6 > 7 X8 X9 X100 > 1 X2 X3 X4 X5 X6 X7 X8 X9 X101 X2 X 3D

PWM Output |

PWM start level

* period 100% ,Duty 0% ,start level = low

PWM period value = 0x10h
PWM Duty Value =0x00h
PWM start level =LOW

Internal counter <0 > 1 > 2 X3 X4 > 5 > 6 > 7 X8 > 9 (10> 0 x1 2 >3 45 6 > 7 > 8 X9 10> 1 2 >335

PWM Output | U

PWM start level

* period 100% ,Duty 100% ,start level = high

PWM period value = 0x10h
PWM Duty Value =0x10h
PWM start level = HIGH

Internal counter (0 X1 T2 >X37XC 4 X5 X6 X7 X8 X9 A0 X0 X1 T2 XT3 X4 T X6 X7 X8 X9 (101 X2 X3

PWM Output |

PWM start level

* period 100% ,Duty 0% ,start level = high
PWM period value = 0x10h
PWM Duty Value = 0x00h
PWM start level =HIGH

Internal counter <0 X1 > 2 X3 X4 X5 X6 > 7 X8 X9 X100 > 1 X2 X3 X4 X5 X6 X7 X8 X9 X101 X2 X 3D

PWM Output |_|

PWM start level
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11.24 Capture
Capture 7|52 Pre-scale A A3t Clock 2 7|&2 2 ot 28 S ZHsiot

QIEAH L2 Low/High Pulse, Only Low Pulse, Only High Pulse, Falling to Falling Period, Rising to Rising

=
Period 2| 5 7tX| HEjo| HA F7|E Y £ UCh

Capture mode £ Timer & Enable & M= X HME Capture St= 2 MZ7t Bt F742| 740]7]
20 FAISHO{OF BHC,

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 _— J 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 11-4 Capture Mode Operation
Capture F7|= Ct31t 20| FHECH

1 1
X
Clock Source Frequency Pre—scaler Factor

Capture Signal Width Time = x (OCA +1) [sec]

Capture Time Example :
- Clock Source Frequency : 12MHz System Clock
- Pre-scaler Factor :1/1024
- Capture Value 19
=> 1/12MHz X 1024 X 10 = 0.853msec
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Capture ZEZ FZEA|7|7] 2|5t0] HFE|00F ot= 2| X|AH
-TPxCTRL :Pre-scaler®| 23 g AXSID
-TMXCTRL’s TMOD  : Capture REZ AHSIC}

- TMxCTRL’s CAPMOD  : Capture Pulse HENE ZAHsiCt.
- TMXCTRL’s PFSEL : CaptureOf| A AT Clocke ZETHC.
-TMxCTRL’'s TMEN  : CaptureS Enable $HC}.

M
o rr
=2
=
u

i)

®

(7)) B
(e]

QD

@

mju
3

@D

o

rot
inl

Capture & Ct& &=ME H73510] SEA|ZICH
-TPxCTRL &3
-TMxCTRL &7
- =Qof wat TPxCTRL's CNTCLR &7
- TMxDUTE 94 0{A Capture 7| =0l
- TMxCTRL's OVSTE 10| Overflow &7 =¢l
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11.3Register Description

11.31

Address : 0x8002_0400 / 0x8002_0420

Timer Pre-scale Control Registers ( TPXCTRL )

Bit R/W Description Default Value
31:2 R Reserved -
1 R/W CNTCLR : Pre-scale Counter and Timer Counter Reset 0
When this bit is “1”, the Timer Pre-scale and Counter will be reset.
0 R/W CLKSEL : Pre-scale Clock Selection 0
0 : apb clock 1: CAPx

* CAPx= Timer Xi&

11.3.2

g2 2= Aot

Address : 0x8002_0404 / 0x8002_0424

Timer Control Registers ( TMxCTRL)

Bit

R/IW

Description

Default Value

31:19

R

Reserved

18

R/W

HALTEN : Core Halt Enable bit

0: Disable

1: Enable
0| bitE setdtH Halt3o| 2|8 core?t HXA|

=13
=

4

£, counting® MX|

oot WakeupOfl 213l core”t ChA| SEFSHEH 70 EICE.

17

R/W

BRKEN : Core Break Enable bit

0: Disable

1: Enable

O| bitE setst™ DebuggerE &3l core break®t
X|2tCt ResumeOf| 2|8l coreZt CHA| =ZHSHEH Y7 EICH

A2, counting® M

16

R/W

DMAREQEN : Timer request(DMA) Enable bit
Z7|0tCt interrupt®t ™ SHC}

0: Timer= 278 =

1: Timere| A=

ZF7|0tCt interruptZt LO{LIH, DMAOI request 2

2E QoA EC)

15:14

R/W

TMOD : Timer/Counter Mode

00 : Timer
1x : Capture

01: PWM

00

13

Reserved

12

OVST : Capture Overflow Status bit
ReadA| Overflow status bit?} clear! Ct.

11

Reserved

10:8

CAPMOD : Capture Mode Selection
00x : Low/High Pulse Capture mode
010 : Low Pulse Capture mode
011 : High Pulse Capture mode

000

10x : Failing to Failing Period Capture mode
11x : Rising to Rising Period Capture mode

7 R/W IUE : Immediately Update Enable 1
0: Counter Register0Ol Write?t 2t0| O[XOf| HHE Period?t 2t E

s mMg=ct

1: Counter RegisterOf| writeSt= ZA|, PeriodLt duty?t &-&EICt

R/W

PWMO : PWM Output One Period Generation

0 : Disable

1 : Enable

R/W

PWML : PWM Output Start Level
0 : Start Level is Low
1: Start Level is High

R/W

TMOUT : Timer Wave Output Generation

0 : Disable

1 : Enable

R/W

PFSEL : Pre-scale Factor Selection

000 : 1/2
010: 1/32
100 : 1/512
110:1/8192

001:1/8
011:1/128
101 : 1/2048
111 : 1/32768

111

0

R/W

TMEN : Timer/Counter or PWM Enable

0 : Disable

1: Enable

0

* PWM Output One Period Generation : PWM 2E2 SZtg [If

7|

muin
nx

bl
ret
=

AlZ]&= bitO|Ct.

11.3 Register Description
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YAt 2ot 0|20|= AHS22 PWM2 DisableE CF.
* Timer Wave Output Generation : Timer 2 E0{A ot F7|0tC} togglek|= DtHES| EH0 7

=
=
* Immediately Update : X/ Timer2| Countergt2 M8E W& IUE bit7t 191 &Ef O|O{OF BiC},

11.3.3 Timer Counter / PWM Period Registers ( TMXCNT )
Address : 0x8002_0408 / 0x8002_0428

Bit R/W Description Default Value

31:0 R/W (Timer mode) OXFFFFFFFF
- Write : Timer Counter Value
- Read : Current Up-counter Value

(PWM mode)
- Read/Write : PWM Period Value

11.3.4 Capture Counter Registers / PWM Duty Registers ( TMxDUT )
Address : 0x8002_040C / 0x8002_042C

Bit R/W Description Default Value

31:0 R/W (Capture mode) OXFFFFFFFF
- Read : Result value of counting at the sampling period

(PWM mode)
- Read/Write : PWM Duty Value

* PWM Duty : First Halt Duty of PWM Pulse

11.3.5 PWM Pulse Count Registers ( TMxPUL )
Address : 0x8002_0410 / 0x8002_0430

Bit R/W Description Default Value

31:0 R/W (PWM mode) OXFFFFFFFF
- Read/Write : PWM Pulse Number Value

100
11 Timers 11.3 Register Description
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12 REAL TIMER CLOCK

adStar-L 2 M@0| £2|% RTCE 7t7%ICH 32.768kHz 2| Clock & AtE3t0l a6 H, ¥, &, AlZh &2,
Zo| YXIAHE HHESI WX TEFQ AlZtS 2i0lE = UL RTC 2| QAHHEEE 14 X, 12 X, 1 X,
24X 12,282,432, LAZH 2 A2 4 A[ZH 24 A|2H ER|2 BFEE = UCL
RTC 2| Alarm 2 =, &, A|, &, & Cefl2 dF¥g &= ot

- M9 =8

- 2EX|E

- FI|HQl QAHBE M 1/42 ~ 24A[2t
-alarm X2 (X, &, Al, €, &)

- Crystal 270 CHP 24 7ts. (calibration mode X| )

RTC VDD Off 3v &1} RTC_XIN 0| 32.768kHz Clock & QI7I5H RTC = 04 d 1 & 1 oM EH

SEHA =L

¥ RTC calibration
RTC Ol= calibration mode 7t ZXf 2tCt. Crystal Off CHeh @AHS Z[CH 1day OFCt
tlsec E4E = UCH

|__||:|. EEE Ok—l |_|.

- CH2 EfO|T{o| XIS AM2810], AMAH= 32.768kHz2| Crystal 2 FZ OO}
St EH A Of &FL|Ct. calibration

AMEJOI A sub_mode, pul_modeS MEHSIO] MY}

2 o

™, calibration modeE& enable
compare valuet calibration mode O|A{%t = S}CH,

101
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12.2RTC diagram

RTC RTC Clack Domain RTC_inf cPUClckDemain APB_bus

32.T768kH=z
Crystal F

) » RTC_OMNEH=z

Counter Interrupt |« RTC_Countst RTC_WAL

-

RTC_ALARM ALARM_ VAL

;

_DATA I

|

|
|
|
|
|
RTC_WRITE | |
|
|
|
|
|

RTC_READ

_DATA I

Y

Ful_Calibration Callbeation

mode

Sub_Calibration

|
|
|
|
|
|
[
|
|
|
|
|
.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

i : Calibrafion
Calibration Counter
PR con value PMU Controller reg FT:;"”

Backup register[31:0]

- 1
Backup register[31:0] Sacin
Backup register[31:0] -\'alue

|
|
|
| Backup register[31:0]
|
|
|

Figure 12-1 RTC Block Diagram

12.3RTC Calibration (function diagram)

RTC controller

second }—>| minute H hour H day H week H| month }—>| year |

|
i P SRt T N T o
‘ Alarm compare }—) interrupt
t * f * f T » Counter

| | | | I h
Og;;z —ﬂ sacond }—)‘ minute H hour day H month }—)| year ‘ nterrupt
RTC time counter

compare Calibration value

(control reg)

Pul_calibration

|
|
|
| sub_calibration
|
|
|

Figure 12-2 Calibration Function Diagram
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12.4 Real Time Counter Control Register

1241

Real Time Counter Control Register (RTCCON_1)

Address : 8002_3800h

Bit R/W Description Default Value
7 RW RTC Calibration Subtraction. 0
0: Disable 1 : Calibration Plus
CrystalO| 7|& AlZt HC} HEIRE 42,
(lday SO & -1secE EHAS| Z=Ct)
6 RW RTC Calibration Puls. 0
0 : Disable 1 :Calibration Subtraction
CrystalO| 7|& A7t ECF =2{¥E B2,
(lday St & +1secE A =Ct)
5 RW RTC Calibration Mode. 0
0 : Disable 1: Calibration Mode
Calibration mode ¥ [, Crystal X0 CH$ 2A0] 7hs38iCt,
4 RW Test Mode 0
0 : Normal Mode1 : RTC Test Mode(Fast)
3:0 RW RTC Interrupt Select 0000

0000 : No Interrupt
0001 : Alarm Interrupt
0010 : 1/4 Sec Period
0011 : 1/2 Sec Period
0100 : 1 Sec Period
0101 : 2 Sec Period
0110 : 4 Sec Period
0111 : Reserved
1000 : 1 Min Period
1001 : 2 Min Period
1010 : 4 Min Period
1011 : Reserved
1100 : 1 Hour Period
1101 : 2 Hour Period
1110 : 4 Hour Period
1111 : 24 Hour Period

* Calibration Mode BitE Enable SHOF Crystal 2Xt0i| CHPH E40| 7h&3tCt

12.4.2

Real Time Counter Control Register (RTCCON_2)

Address : 8002_3804h

Bit R/W Description Default Value

7:6 R Reserved -

5 R RTC alarm interrupt state bit 0
This bit is cleared by PMUCON read.
0 : no interrupt
1: alarm interrupt Occurs.

4 R RTC interrupt state bit. 0
This bit is cleared by PMUCON read.
0 : no interrupt
1 : interrupt Occurs.

3:0 RW RTC Calibration compare value(Base 1 day) 0001
0001 : 1sec ,0010:0.5sec ,0011:0.33sec , (1 day
0100 : 0.25sec, 0101 : 0.2sec , 0110:0.16sec, 1sec

0111 :0.14sec, 1000: 0.12sec, 1001:0.1llsec,
1010:0.1sec, 1011:0..09sec, 1100 : 0.08sec,
1101 :0.076sec, 1110: 0.071sec, 1111 : 0.06sec,

Crystal 2F Correction value ME{E 4= QlC}.

lday &9, Z[2 0.06sec, X|C{ 1 sec Correction.

Correction)

* Calibration Mode AEHOjA LOpotE 24 S|EX| ZHSH= registerO|Ch(default valueE 1day 7|&ES2
1sec HEA0|C}H)

12.4 Real Time Counter Control Register

Copyright © 2015, Advanced Digital Chips, Inc.
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12.5Real Time Counter

Register

125.1 Real Time Counter Sec Register (RSEC)
Address : 8002_3808h
Bit R/W Description Default Value
7:6 R Reserved -
5:0 RW Sec (0~59) 000000
12.5.2 Real Time Counter Min Register (RMIN)
Address : 8002_380Ch
Bit R/W Description Default Value
7:6 R Reserved -
5:0 RW Min (0~59) 000000
12.5.3 Real Time Counter Hour Register (RHOUR)
Address : 8002_3810h
Bit R/W Description Default Value
7:5 R Reserved -
4:0 RW Hour (0~23) 00000
1254 Real Time Counter Day Register (RDAY)
Address : 8002_3814h
Bit R/W Description Default Value
7:5 R Reserved -
4:0 RW Day (1~31) 00001
1255 Real Time Counter Week Register (RWEEK)
Address : 8002_3818h
Bit R/W Description Default Value
7:3 R Reserved -
2:0 RW Week (0~6) 100
12.5.6 Real Time Counter Month Register (RMONTH)
Address : 8002_381Ch
Bit R/W Description Default Value
7:4 R Reserved -
3:0 RW Month (0~11) 0001
12.5.7 Real Time Counter Year Register (RYEAR)
Address : 8002_3820h
Bit R/W Description Default Value
7 R Reserved -
6:0 RW Year (0~99) 0000100
104
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12.6 Real Time Alarm Register

12.6.1 Real Time Alarm Register (RALM_S)

Address : 8002_3824h

Bit R/W Description Default Value

7:6 R Reserved -

5:0 RW Sec(0~59) 0
12.6.2 Real Time Alarm Register (RALM_M)

Address : 8002_3828h

Bit R/W Description Default Value

7:6 R Reserved -

5:0 RW Min(0~59) 0
12.6.3 Real Time Alarm Register (RALM_H)

Address : 8002 _382Ch

Bit R/W Description Default Value

7:5 R Reserved -

4:0 RW Hour(0~23) 0
12.6.4 Real Time Alarm Register (RALM_D)

Address : 8002_3830h

Bit R/W Description Default Value

7:5 R Reserved -

4:0 RW Day(1~31) 0
12.6.5 Real Time Alarm Register (RALM_MO)

Address : 8002_3834h

Bit R/W Description Default Value
7:4 R Reserved -

3:0 RW Month(0~11)
* RTC alarm = month, day, hour, minute, second 25 M2 S{F O} alarm interruptZt 24 Lt

12.6 Real Time Alarm Register
Copyright © 2015, Advanced Digital Chips, Inc.
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12.7 Real Time Back up Register

12.7.1 Real Time Back up Register (BACKUPO_0)
Address : 8002_3840h

Bit R/W Description Default Value

7:0 RW Back up dataO_0 -

12.7.2 Real Time Back up Register (BACKUPO_1)
Address : 8002_3844h

Bit R/W Description Default Value

7:0 RW Back up data0_1 -

12.7.3 Real Time Back up Register (BACKUPO_2)
Address : 8002_3848h

Bit R/W Description Default Value

7:0 RW Back up data0_2 -

12.7.4 Real Time Back up Register (BACKUPO_3)
Address : 8002_384Ch

Bit R/W Description Default Value
7:0 RW Back up data0_3 -
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12.7.5 Real Time Back up Register (BACKUP1_0)
Address : 8002_3850h

Bit R/W Description Default Value

7:0 RW Back up datal 0 -

12.7.6 Real Time Back up Register (BACKUP1_1)
Address : 8002_3854h

Bit R/W Description Default Value

7:0 RW Back up datal 1 -

12.7.7 Real Time Back up Register (BACKUP1_2)
Address : 8002_3858h

Bit R/W Description Default Value

7:0 RW Back up datal_2 -

12.7.8 Real Time Back up Register (BACKUP1_3)
Address : 8002_385Ch

Bit R/W Description Default Value
7:0 RW Back up datal 3 -
107
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12.7.9 Real Time Back up Register (BACKUP2_0)
Address : 8002_3860h
Bit R/W Description Default Value
7:0 RW Back up data2_0 -
12.7.10 Real Time Back up Register (BACKUP2_1)
Address : 8002_3864h
Bit R/W Description Default Value
7:0 RW Back up data2_1 -
12.7.11 Real Time Back up Register (BACKUP2_2)
Address : 8002_3868h
Bit R/W Description Default Value
7:0 RW Back up data2_2 -
12.7.12 Real Time Back up Register (BACKUP2_3)
Address : 8002_386Ch
Bit R/W Description Default Value
7:0 RW Back up data2_3 -
108
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12.7.13 Real Time Back up Register (BACKUP3_0)
Address : 8002_3870h

Bit R/W Description Default Value

7:0 RW Back up data3_0 -

12.7.14 Real Time Back up Register (BACKUP3_1)
Address : 8002_3874h

Bit R/W Description Default Value

7:0 RW Back up data3 1 -

12.7.15 Real Time Back up Register (BACKUP3_2)
Address : 8002_3878h

Bit R/W Description Default Value

7:0 RW Back up data3 2 -

12.7.16 Real Time Back up Register (BACKUP3_3)
Address : 8002 _387Ch

Bit R/W Description Default Value
7:0 RW Back up data3_3 -
109
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12.8 Real Time PMU Controller Register (PMUCON)

Address : 8002_3880h

Bit R/W Description

Default Value

7:4 R Reserved

Haltl state bit
1 : power down signal occur

3 R/W

Clear Haltl state bit

12 write S}& clear $tCt. J2|1 022 X522 ECH

HaltO state bit
1 : osc disable signal occur

R/W

Clear HaltO state bit

12 write St clear $HCF J2|1 022 & AHE2E O

Wakeup latch output signal select
0 : f/f output
1 : latch output

R/W RTC wakeup state bit state clear
0: release

1: clear

* RTCS 32KE AF23l= RTC macro blockZl CPU clock2 A23t= RTC

interface blockO| M2 Z=X|BHCL,

RTC clock0 HFHA data MES 98 update bits &2 F, data W/R S OF L},
EX)

RTCCON = 0x77; Il First data (w/r)

while (RTCCON & 0x100); // Update bit occur

RTCCON_1 = 0x01; /I Second data (w/r)

while (RTCCON & 0x100); /I Update bit occur
110
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12.9RTC interrupt timing diagram

*RTC & AlZt A0 2|3t alarminterrupt @F F7|M 22 WAlSH:= interrupt & 7HX|7F =X Lt
* Control register [3:0]0 alarm int 2% =, alarm register write2 St™, ®I5t= A|ZtinterruptE 24 A2 =+
ALt

Alarm interrupt= 1secS9Qt high level2 | X| $tCt. (Refer to Figure 12-3)

* 27|39 interrupte A2 1/4, 1/2 interruptE M Q| 3t1, 1cycle interruptS A8 AlZICH
(Refer to Figure 12-4, Figure 12-5, Figure 12-6)

12.9.1 Alarm interrupt operation

SEC_reg seJ -1 D( | sec P< | sec +1
l } I
I | |
| |

| | |
RTC_CLK /_\_/_\_/_\_/_\_/_\_/_5_\_/_\_{_\_(—_\_/_\_/1

el | . | |

Alarm_int | | f P / N \

1 clock = 1sec = 1,000,000.716 n/s
30,517.578 nis

Figure 12-3 Alarm Interrupt Operation

12.9.2 1sec interrupt operation

SEC_reg sec-1 D( ! sec X sec +1
| |

| | |
RTC_CLK Wmm

l<

l< >
|‘ »

|‘

1sec_int y \! q IV \l
|

J
I I

v

| 3 clock =

3 clock
91,552.734 n/s
Figure 12-4 1sec Interrupt Operation
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12.9.3 1/2 interrupt operation

SEC_reg sec -1 D( | | sec | X sec +1
] + +
| I | | |

| | | | |
ST W VY e W VY W W e VY W VN W o W

l¢ >le »le »le N|
[€ »ie >< »|€ >

1/2_int | (« / 5 f\ g .Y 55 }—
T ) T
| |

! 8192 cycle ! !
250,000,172.2 n/s 8192 cycle 8192 cycle 8192 cycle

Figure 12-5 1/2 Interrupt Operation

1294 1/4 interrupt operation
SEC_reg sec -1 X | Lec | |
| | ! ! 1
|

| | | |
TS Vo W e W o WY e U WY W U e W o WY e U

< >
< »

l¢ yle »le »|
[€ > >« >|

1/4_int | (« |/ % r\ 5(__1 § }—5_
1 J
1

! 4096 cycle I ! !
125,000,089.6 n/s 4096 cycle 4096 cycle 4096 cycle

SEC_reg | | | Lec | K sec +1
| | | ! ! |

— | | | | |
ST W e VO G g VO e W A W e Y W W O

| >l >« >
‘ ’ [ [ |
1/4_int L W\—
T LIy

1 clock = 4096 cycle 4096 cycle 4096 cycle
30,517.578 nis

Figure 12-6 1/4 Interrupt Operation
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13 COPROCESSOR

adStar-L 2| Coprocessor & M2z #H2|E 2/t Memory Management Unit(MMU) 1t |-Cache, D-Cache
75 82 ZYIY, 0| 7|l 2550 7IEF £7 7|5 250 Ot MO E HE oot

13.1 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)

Ir

CPU 7} 4GB A7|o] MY ME22| SHS flof octel €& o=22 SH4T Y2
2H HR2el Faok LA|SHCE

Real Memory mode

£ QYo cpPU 9 Fa

ir T

Table 13-1 Real Memory map

Address Range Sector Number Size

0x0000_0000~0X000F_FFFF Flash 512KBytes
(Memory BankO0)

0x1000 0000~0x1000 O7FF Internal SRAM for Instruction 2KBytes
(Memory Bank0)

0x1800 0000~0x1800 77FF Internal SRAM for Data 30KBytes
(Memory Bank1)

0x2000_0000 ~ Ox2FFF_FFFF SDRAM 8 or 16Mbytes

0x5000_0000 ~ Ox5FFF_FFFF External SRAM -

13.2 Coprocessor Description

Table 13-2 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
SCPR8 R/W Sub-Bank Configuration Register
SCPR7 R/IW Reserved
SCPR6 R/W Reserved
SCPR5 R/IW 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
113
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13.3 Coprocessor Control Registers

13.3.1 System Coprocessor Status Register (SCPR15)
Bit R/W Description Default Value
31 R System Co-Processor Access Right (Privileged) 1
Coprocessor0| M HotE LIEFHLE
0 : Supervisor/User Accessible
1 : Supervisor Access only
30:28 R Coprocessor Type 001
27:25 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
0 : 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 -
13.3.2 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 -
13.3.3 Supervisor Stack Point Register (SCPR14)
Bit R/W Description Default Value
31:2 R/W Supervisor Stack Pointer 0x0000_0000
1:0 R/W Always 0 00
13.3.4 User Stack Point Register (SCPR13)
Bit R/W Description Default Value
31:2 R/W User Stack Pointer 0x0000_0000
1:0 R/W Always 0 00
13.3.5 Vector Base Register (SCPR12)
Bit R/W Description Default Value
31:2 R/W Vector Base for Exception 0x0000_0000
1:0 R/W Always 0 00
114
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13.3.6 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
13.3.7 Memory Bank Configuration Register (SCPR9)
Bit R/W Description Default Value
31:16 R Reserved 0
15 R/W Always 0 0
14 R/W Memory Bank 3 Access Right 0
0 : Supervisor only Accessible
1 : Supervisor/User Accessible
13:12 R/W Memory Bank 3 Cache Configuration 00
00 : Disable Cache
01 : Reserved
10 : Enable Cache with Write-through
11 : N/A
11 R/W Always 0 0
10 R/W Memory Bank 2 Access Right 0
0 : Supervisor only Accessible
1 : Supervisor/User Accessible
9:8 R/W Memory Bank 2 Cache Configuration 00
00 : Disable Cache
01 : Reserved
10 : Enable Cache with Write-through
11:N/A
7 R/W Always 0 0
6 R/W Memory Bank 1 Access Right 0
0 : Supervisor only Accessible
1 : Supervisor/User Accessible
5:4 R/W Memory Bank 1 Cache Configuration 00
00 : Disable Cache
01 : Reserved
10 : Enable Cache with Write-through
11: N/A
3 R/W Always 0 0
2 R/W Memory Bank 0 Access Right 0
0 : Supervisor only Accessible
1 : Supervisor/User Accessible
1:0 R/W Memory Bank 0 Cache Configuration 00

00 : Disable Cache

01 : Reserved

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

13.3 Coprocessor Control Registers
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13.3.8 General Access Point Data Register (SCPR4)

Bit

R/W

Description

Default Value

31:0

RIW

General Access Point Data
Register value that is configured at SCPR3

0x0000_0000

13.3.9

General Access Point Index Register (SCPR3)

Bit

R/IW

Description

Default Value

31:0

R/W

General Access Point Index

- Core Debugging Information

0x0000_0000 :
0x0000_0001 :
0x0000_0002 :
0x0000_0010 :

Backup IR
Backup ER
Backup PC
Backup EAD

- System Coprocessor Debugging Information

0x0000_0303 :
0x0000_0304 :

Inst. Bus Error Address
Data Bus Error Address

- Cache Lock Information

0x0000_0500 :
0x0000_0501 :

Inst. Lock Condition
Data Lock Condition

- Memory Bank Management Information

0x0000_0600 :
0x0000_0601 :

Inst. MBMB Violation Address
Data MBMB Violation Address

- Internal SRAM Configuration Information

0x0000_0700 :

Global Control Reg. Address

Local Control Registers

0x0000_0701 :
0x0000_0711 :
0x0000_0721 :
0x0000_0731 :
0x0000_0704 :
0x0000_0714 :
0x0000_0724 :
0x0000_0734 :

Local I-Control Reg.0 Address
Local I-Control Reg.1 Address
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 :
0x0000_0723 :
0x0000_0733 :
0x0000_0706 :
0x0000_0716 :
0x0000_0726 :
0x0000_0736 :

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

0x0000_0000
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14 UART

adStar_L 2| UART = R

232C QIHIO|AQ| 7|52 Bt Lut&Ql pC I /0 device oF 2E H|F7|

S-
EME 9ot Ot Moj7|sS 7HEl 2 Y UART(Universal Asynchronous Receiver/ Transmitter) Controller

7t WEEIO AL,

14.1 Features

- Compatible with standard 16450/16550 UARTS
- 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

-2 Ch. UARTs

14.2 Block Diagram

Transmitter
FIFO

S

Transmitter
Holding
Register

\ 4

A\ 4

e 2B NN ol el o N 77]

/\ /é\ Receiver
E Buffer Serial
L Register Receiver Input
( E Shift
{ Register
C Receiver G
T FIFO

A
Transmitter Qutput
Shift —>
Register

FIFO
Control
Register

APB BUS

Line
Control
Register

Line
Status
Register

—)

Interrupt
Enable
Register

Interrupt
D
Register

NS

Divisor
—) Latch(MS,LS)

Baud
Generator

Serial

Interrupt
Control

Lo;

ic

UART
Interrupt

Figure 14-1 UART Block Diagram

14.1 Features
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14.3 Functional Description

14.3.1 Serial Data Format

adStar_L 2| UART 0i|A= ULCRn[4:0] H{EQ| BX|AH HH2=E UART &4l Serial Data Format Of Ci3t
HZAO0| 7H53ICE O E+= ULCRN[4:0] bit 2| Register 4™o 2 M7 Jh5¢h HO|E ZOiof| Cfst MFo|ct

ULCRnN[4:0] Description

: Start bit : Data bit : Data bit : Data bit : Data bit : Data bit : Data bit : Data bit : Stop bit :

00010 | [ | [ [ I [ | I |
No Parity / | [ T T T T T T I T
L Stop bit/ 0 DO | DI | D2 , D3 | D4 | D5 | D6 1

| [ | [ [ I | | I |

| | | | | | | | | I

[ [ | [ [ I [ [ I [
: Start bit } Data bit : Data bit : Data bit : Data bit } Data bit : Data bit : Data bit : Data bit : Stop bit
r e | g & ” ™ T g s

00011 | | | | [ I [ I | I
No Parity / | | T I I I T T T |
1 Stop bit / 0 DO, DI | D2 | D3 | D4 |, D5 , D6 , D7 1
8 Data bit

| I | | [ I 1 I ! I
| | | | [ T T T [ I
[ [ [ [ [ [ [ I [ I
| 1 1 T 1 1 I ] ] 1 _
| Startbit | Databit | Data bit | Databit | Databit | Databit | Databit | Databit | Stopbit | Stop bit
[f dh T g ) i e e e |
00110 I I I [ [ [ I [ [ [
No Parity / I I T T T T T T [ rind T e
2 Stop bit/ | | | | | | |
- Data bit 0 DO | D1 | D2 | D3 | D4 | D5 | D6 11 1
I I I | [ | I [ [ I
I I ] | | | T | [ I
[ I I [ [ [ I [ [ [
|

: Start bit : Data bit : Data bit } Data bit : Data bit : Data bit : Data bit : Data bit } Data bit | Stop bit : Stop bit :
* e i e 1 £k e s 0 1 e g
00111 | | I I | | [ [ | | [ [
No Parity / | | | | I I | | \ I I I
2 Stop bit / 0 o ! ot ! b2 ! b3 ! pa ! ps ! pg ! pr YSTP!|STH2 |
8 Data bit | I l I [ [ \ 1 1 1 |
[ | I I | | | | \ | [ [
| | T T I I I [ \ | | [
| | I I | | | [ ! | [ [
: Start bit : Data bit } Data bit : Data bit : Data bit : Data bit | Data bit : Data bit : Parity bit{ Stop bit :
I~ &5 o | G i I~ s il | 1= i
11010 I [ [ I [

|

I
|
|
| | | | | i
Even Parity / | T T T T T I
1 Stop bit / 0 /< DO | DI | D2 | D3 | D4 | D5 |, D6
7 Data bit
I | | | | I | I
| I | | | |
| | | | |

I | T .
Data bit : Data bit | Data bit : Data bit | Data bit : Data bit : Parity bit | Stop bit :
| T 4 T T | T "

Start bit l Data bit : Data bit
I [
I
|

T
[
I
11011 | | | | | | | | | |
Even Parity / | T I I I I T T | |
1 Stop bit / 0 po ! o1 ! p2 | b3 | pa | ps | b6 | D7 y 1 !
; | | | | | | | |
8 Data bit
| I | | | | | | | | | |
| I | 1 | | [ | | I | |
| I | | | | | | | | | |
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| | | T | | T
: Start bit | Data bit | Data bit | Data bit : Data bit | Data bit : Data bit | Data bit :Parity bit | Stop bit | Stop bit :
f I db T e 4§ T e 4§ i T g
11110 I I | I | | I ] | | I [
Even Parity / | I I I I 1 I I
2 Stop bit / 0 po ! b1 ! b2 ! b3 ! pa | b5 | De ! :
7 Data bit ' : ' ' : ' ' '
I I I I I I I I I I
I I T T T T T T I I I I
I ] I I I I I I I I I I
| N | N N | \ | [ | | | [
I Start bit | Data b\tl Data bit | Data bit | Data bit | Data bit | Data bit | Data bit | Data bit | Parity bit| Stop bit | Stop bit
f \ I | I I \ [ i | I * \
11111 | \ | | | | \ | \
Even Parity / | \ I | | | I | 1
2 Stop bit / | I | | \ | \
8 Data bit 0 DO | D1 | D2 | D3 | D4 ‘ D5 | D6 | D7
| \ | | | | | | \
| \ | | | | \ | \
| \ | | | | \ | \
1 1 T 1 T L T L L 1
| Startbit | Databit | Databit |! Databit |' Databit | Databit | Databit | Databit | Parilybit | Siopbit |
01010 I I I | I I I I I I |
Odd Parity/ I I T T T T T T I I T
1 Stop bit / 0 DO | DI | D2 | D3 | D4 | D5 | D6 Ok 1
7 Data bit Parity
I I I | I I I I I I I
I I T T T T T T I I I
| I I | I I I I I I |
: Start bit : Data bit : Data bit : Data bit : Data bit : Data bit | Data bit : Data bit : Data bit :Pamy bit : Stop bit :
r % Tt st ik 4 4 b dh T s gk ¢
01011 I I [ I I | I I I
Odd Parity/ | | T T T T 1 T T
1 Stop bit / 0 DO | DI | D2 | D3 | D4 | D5 | D6
8 Data bit
I I | I I I I I I
I I T T T T [ T T
I I | I I I [ I I
| Startbit | Data bt | Data bit | Data bit | Data bit | Databit Databit | Dala bit | Party bit| Stop bit | Stop bit |
I r* e i ah e e 2 T T ah i
01110 I \ I | I I | I \ I | I
Odd Parity/ | | T \ T T T T
2 Stop bit/ 0 po | o1 ! p2 ! b3 ! pa ! b5 ! De ) :
7 Data bit ! ‘ ' ' | ! J '
I | I \ I I | I I I
I | T \ T T T T \ I I I
I | I | I I | I ] I I I
: Start bit : Data bit : Data bit : Data bit : Data bit : Data bit : Data bit : Data bit} Data bit : Parity bit: Stop bit : Stop bit :
r d T* e ak " e i e i T dk g
01111 | | I | | | | | | [ I | I
Odd Parity/ I | T T T | T T \ I
2 Stop bit/ | | | | | | \
8 Data bit 0 DO | D1 | D2 | D3 | D4 | D5 | D6 |
| | | | | | | | \
| I | | | | [ | |
I [ I [ | I [ I |

Figure 14-2 UART LCR Register Setting and Serial Data Format
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14.3.2 UART Baud Rate
TX/RX Baud Rate 2 Otz A2 HAEICH

UART Baud Rate=fp¢

16 x UDL

UART Divisor Latch Value (UDL) = UDLM[7:0] << 8 + UDLL[7:0]

Table 14-1 UART Baud Rate

focik MHz) 1.024 2.048 5.6448 11.2896 24.0 48.0 62.0
2400 bps UDL 27 53 147 294 625 1250 1615
ERR(%) 1.23 0.63 0.00 0.00 0.00 0.00 0.03
4800 bps UDL - 27 74 147 313 625 807
ERR(%) - 1.23 0.68 0.00 0.16 0.00 0.04
9600 bps UDL - - 37 74 156 313 404
ERR(%) - - 0.68 0.68 0.16 0.16 0.09
14400 bps UDL - 9 25 49 104 208 268
ERR(%) - 1.23 2.00 0.00 0.16 0.16 0.03
19200 bps UDL - - 18 37 78 156 202
ERR(%) - - 2.08 0.68 0.16 0.16 0.09
38400 bps UDL - - 9 18 39 78 101
ERR(%) - - 2.08 2.08 0.16 0.16 0.41
57600 bps UDL - - 6 12 26 52 67
ERR(%) . . 2.08 2.08 0.16 0.16 1.07
115200bps UDL - - 3 6 13 26 34
ERR(%) . - 2.08 2.08 0.16 0.16 1.07
*ERR 0| 2.2% O|&0|M= UART %2 = B @S &+ Gk
UART Fractional Divider Latch Value (FDL) = {(float(PCLK/16*BPS)) — (int(PCLK/16*BPS))}* 64 + 0.5
Table 14-2 UART Fractional Baud Rate
focik MH2) 1.024 2.048 5.6448 11.2896 24.0 48.0 62.0
2400 bps FDL 43 21 0 0 0 0 37
ERR(%) 0.01 0.00 0.00 0.00 0.00 0.00 0.00
4800 bps FDL 21 43 32 0 32 0 19
ERR(%) 0.03 0.01 0.00 0.00 0.00 0.00 0.00
9600 bps FDL 43 21 48 32 16 32 41
ERR(%) 0.07 0.03 0.00 0.00 0.00 0.00 0.00
14400 bps FDL 28 57 32 0 11 21 6
ERR(%) 0.15 0.01 0.00 0.00 0.00 0.00 0.00
19200 bps FDL - 43 24 48 8 16 53
ERR(%) - 0.07 0.00 0.00 0.00 0.00 0.00
38400 bps FDL - 21 12 24 4 8 58
ERR(%) - 0.15 0.00 0.00 0.00 0.00 0.00
57600 bps FDL - 14 8 16 3 5 18
ERR(%) - 0.15 0.00 0.00 0.01 0.01 0.01
115200bps FDL - - 4 8 1 3 41
ERR(%) - - 0.00 0.00 0.04 0.01 0.01
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14.4 Register Summery
Table 14-3 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
Bit Receiver Trar:esrmltt Interrupt Interrupt FIFO Line Line Divisor Divisor
No Buffer Holding Ene_ible Ide_nt. Con_trol Con_trol Sta_tus 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/IW R/IW R RIW RIW
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 Bit1 | Data Bit 1 Enable Interrupt RCVR Word Overrun Bit 1 Bit 1
Transmitt ID Bit 0 FIFO Length Error
er Reset Select
Holding Bit 1
Register
Empty
Interrupt
2 Data Bit 2 | Data Bit 2 Enable Interrupt XMIT Number of Parity Bit 2 Bit 2
Receiver ID Bit 1 FIFO Stop Error
Line Reset Bits
Status
Interrupt
3 Data Bit 3 | DataBit 3 0 Interrupt 0 Parity Framing Bit 3 Bit 3
ID Bit 2 Enable Error
4 Data Bit4 | Data Bit 4 0 0 Reserved Even Break Bit 4 Bit 4
Parity Interrupt
Select
5 Data Bit5 | Data Bit5 0 0 Reserved Stick Transmitt Bit 5 Bit5
Parity er
Holding
Register
6 Data Bit 6 | Data Bit 6 0 FIFOs RCVR Set Transmitt Bit 6 Bit 6
Enabled Trigger(L Break er
SB) Empty
7 Data Bit 7 | Data Bit 7 0 FIFOs RCVR Divisor Error in Bit 7 Bit 7
Enabled Trigger(M Latch RCVR
SB) 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)E 16550 UART ¥ }9] 33435 93] Reserved & 3lth
121
14.4 Register Summery 14 UART

Copyright © 2015, Advanced Digital Chips, Inc.



http://www.adc.co.kr/

adStar-L
Rev. 1.3

L ]
®
adc

www.adc.co.kr

14.5 Register Description

145.1

UART Channel Receiver Buffer Registers (UXRB )

Address : 0x8002_0800 / 0x8002_0820

Bit RIW Description Default Value
31:8 R Reserved. -
7:0 R Receive Buffer Data -

*DLABZ} “0” & [ Access 7IsdtCt.

14.5.2

UART Channel Transmitter Holding Registers ( UxTH )
Address : 0x8002_0800 / 0x8002_0820

Bit R/W Description Default Value
31:8 w Reserved. -
7:0 W Transmit Holding Data -

*DLABZ} “0” & [ Access 7IsdtCt.

14.5.3

UART Channel Interrupt Enable Registers ( UXIE )
Address : 0x8002_0804 / 0x8002_0824

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

*DLABZ} “0” ¥ M Access 7ISd}Ct.

1454

UART Channel Interrupt Identification Register ( UxIl )
Address : 0x8002_0808 / 0x8002_0828

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)

*DLABZ} “0” & M2t Read ModeZ Access 7HSICt.
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Table 14-4 UART Interrupt Control Function

Interrupt A
Identification Register P&O\gy |nf|?fflépt Interrupt Source Int(ér(:tj]g}t:i?‘set
Bit 3 | Bit2 | Bit1 | Bit0 o
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 | Reading the Receiver
Timeout removed Buffer Register
Indication from or input to the RCVR FIFO
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 IIR Register
Holding Register Empty (if source of interrupt) or
Register Writing into the Transmitter
Empty Holding Register
1455 UART Channel FIFO Control Register ( UXFC)

Address : 0x8002_0808 / 0x8002_0828

Bit R/W Description Default Value
31:8 R Reserved. -
7:6 RW RFTL : Receiver FIFO Trigger Level 00
00 : 1 Byte 01: 4 Byte
10: 8 Byte  11:14 Byte
5:3 R Reserved -
2 RW XFR : XMIT FIFO Reset 0
XFRZ} “1” & I, XMIT FIFO LW{Q| 2 H|O|E = Reset &Lt 12{L}
Shift Register Li2| HIO|E = Reset &|X| @f=Ct
1 RW RFR : RCVR FIFO Reset 0
RFR7ZI “1”7 € [, RCVR FIFO L{o| 2E O|O|El= Reset =IC} 17
Lt Shift Register Li2| H|O|E{= Reset &|XA| %=Lt
0 RW FIFOEN : FIFO Enable Bit 0
0 : 16450 UART Model : Enables FIFO
*DLABZ} “0” & & Write Mode O|11, DLABZ} “1” ¥ [l Read Mode O|C}.
123
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14.5.6

UART Channel Line Control Register (UxLC)

Address : 0x8002_080C / 0x8002_082C

Bit

R/IW

Description

Default Value

31:8

R

Reserved.

7

RW

DLAB : Divisor Latch Access Bit
DLABe] “1” ¢ uj, Divisor Latch Registers®] Read/Write¢} FIFO
Control Register®] Read”} 7}53}t}.

RW

SB : Set Break

SB7} “1” < ), Serial Data Outputel] Logic “0’0] Z## T} SBE U
- Transmitter Logicoll= &S XX ko, v Serial Outputl]
e R A

RW

SP : Stick Parity
0 : Disables Stick Parity
1:PEN, EPS, SP7} “1”d ), Parity Bit “0”
PEN, SP7} “170]3L, EPS7} “0” ¢ i, Parity Bit “1”

RW

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

RW

PEN : Parity Enable Bit
0 : Disables Parity 1 : Enables Parity

RW

STB : Number of Stop Bit

0: 1 Stop hit

1 : 2 Stop bits(?+eF, WLS Bitol A 5 Bits/Characters A & 3ithd, 1.5
Stop bits & zr=t})

RW

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

00

124
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14.5.7

UART Channel Line Status Register ( UXLS))

Address : 0x8002_0814 / 0x8002_0834

Bit R/W Description Default Value
31:8 R Reserved. -
7 R EIRF : Error in RCVR FIFO 0
FIFO 227t ot Z2 EIRFE &4 “0°0[Ct. FIFO EE0|M EIRFE
RCVR FIFO LHO|AM OE, PE, FE, BI & O dtLigtz “170] MHE|H,
“170| EC EIRF= BHeF FIFO LHO| A QI o7} 9iCHH, LSR 2
XAHE 4US W Clear(“0")EICE.
6 R TEMP : Transmitter Empty 1
FIFO ZE7} Ot ZL TEMTE Transmitter Holding Register (THR)2t
Transmitter Shift Register(TSR)0| =5 Empty® mf <170 EICt THR
= TSRO| GIO[E{7t U2H ClearElCl. FIFO 2E O|ME, TEMTE
Transmitter FIFO2t TSRO| 25 Empty® O “170| ZIC},
5 R THRE : Transmitter Holding Register Empty 1
FIFO ZE7} ottl L THREE THRCO| HIO|E7t TSRE S EOf
EmptyZt ElQdS I “170] 2|0, THRO| ©&S fst MEZ2 H0|HE
£ 2 ULk FIFO ZEWAME Transmit FIFOZF Empty2 [f THREZ}
“"0| £/, MO|E 3lLto| Byte2tT Transmit FIFOO| MX|™ ClearE
Ct. DFeF THRE interrupt(ETHREI) 7t “170|1 THREZf *“170|2tH
Interrupt?} A BHCE,
4 R BINT : Break Interrupt 0
: AElE 28 HOIE7t Ful-word M& AlZH 5 0¥ [ BIE “17
0| ZICt Full-word M& A|Zt2 Start, Data, Parity 12|21 Stop HIE H
&2 9%t ™A AlZtS Qlofsict FIFO 220N O of2{& FIFO e
22to| ByteO HMEED, BIZt YMMS W FIFOOl= “070| MZICH
CPUZ} LSRE 910f & [fi Clear ElCF.
3 R FERR : Framing Error 0
FEE 4ElE= Y3 HO|E7t RE3 Stop HIES 7HX|X] %/UAS O
“170| &Lt FIFO EEOM O Of2f= FIFO Wiel 2422 Byted| M
EICt CcPUZF LSRE 2{0] 2 M Clear EICL
2 R PERR : Parity Error 0
PEES FAElE Y™ HOIE7ZF LCR MXIAHO o) MEHEl Parity
HEQ ZX| & M “170| EIC}. FIFO ZEO|A O] 0f2{= FIFO L2
2t2to| ByteOll HM-EEICH CPUZL LSRE 20l 2 [f Clear EIC}
1 R OERR : Overrun Error 0
OE+, FIFO ZE7t ot A2, RBR W2l HIO|EE gioj7t7| H
ol 22 CIoIEZt MT #R “170| ECh FIFO 2E0 M= FIFO7t
Full AEHOM Receiver Shift Register(RSR)M| A Z2 Full-word?t 9
g2 0 “170| EIC} O] 42 RSR2 MEZ HIO|HE A% Zilo]
X2 FIFOZ H&2 /K| Y¥=Ch CcPUZt LSRE 90 2 I Clear &
ct
0 R DRDY : Data Ready 0
DR2 #4lE GO|E{7} RBR HE& FIFOO| MAES O “170] =ICh
RBR E& FIFO U2l 2= HO|E7 cPudf ofsh AHME W Clear
Eloh
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14.5.8

UART Channel Divisor Latch LSB Register (UxDLL )
Address : 0x8002_0800 / 0x8002_0820

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW Divisor Latch Least Significant Byte 0x00

*DLABZl “1” & [ Access 7t&dtL}.

14.5.9

UART Channel Divisor Latch MSB Register ( UxDLM)
Address : 0x8002_0804 / 0x8002_0824

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW Divisor Latch Most Significant Byte

0x00

*DLABZl “1” & [ Access 7t&dtL}.

14.5.10 UART Channel Fractional Divider Register ( UXFDR)
Address : 0x8002_081C / 0x8002_082C

Bit R/W Description Default Value
7 RW 0: Normal divider baud rate mode 0
1: Fractional divider baud rate mode
6 R Reserved -
5:0 RW Fractional Divider Bit 00000
126
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15 DMA

15.1 Features

- AMBA AHB Specificaiton 1} &t
-6 ME K@ 2 MY 2 DMA TEO| JhsdHot

-16 ZE DMA Request X|&l.
DMAC &= Peripheral 2 ?/3t 16 ZE 2| DMA Request 212 E X35t ULCH

- Single Request 2t Burst Request 23 & |35,
Peripheral O|A X3%l= DMA Request 2= Single Request 2t Burst Request 2= %=
Mo & 74X 25 Ar8g & QUCt

Op
i

- 471X DMA & x| 8.
memory-to-memory, Memory-to-peripheral, peripheral-to-memory peripheral-to-peripheral &2 X|2/SHC},

2 0|83t Scatter 2 Gather 7|52 X|siCt,

or

- Auto Reload 7|

St Scatter 2 Gather 7|52 X%t}

- Linked listS 0|8
- M2 Prioritys SIEOZ DHEO UCH ME 0 7t 7MY =2 PrioriyE Z10 ME 70| HE W2
PriorityE &7 EIC}

- 2702 AHB MasterS L{Z&SH0] Multi Layer AHB BusS X[t QUCH

- Programmable Burst SizeE M35t QUL AHEXHE DMA TEQ| Z8%

2 =0]7| $I3t0| Burst SizeE A
‘JotCt. Burst Size= Peripheral 2H0| A= FIFO 37|9| Hitez A= 2

20| ZeHHOo|Lf,

-2 4™ 2 aword FIFOS W&stD ULt

- Interrupt Enable H|E X|&l.
DMA Error Interrupt 2t DMA Terminal Count Interrupt(Fs& Z2 QEHTE)Y

Tt Enable HIEE 7tX|1

ACH
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15.2 Block Description

DMA Controller
AHB AHB
AHS? E:li 0 $ Slave € L P> Master <E:“> A'_SiIB E:é 0
g Interface Interface 0 9
Channel N
DMAL_INT < >
.«
L > Arbiter
DMABREQ[15:0] >
DMASREQ[15:0] > L 4|Word|FIFO AHB
DMALBREQ[15:0] »| Peripheral €«— AHB Bus 1
. . = b  Master .
DMALSREQ[15:0] » Interface e i ﬁﬁ Signals
DMACLR[15:0] «
DMATC[15:0] <

Figure 15-1 DMA Block Diagram

DMA £ 6 719] xfEg ZtX|1 ULt Zt MEE Source Peripheral O|A| Destination Peripheral 2 H& &&=
CF gigkol H|O|Ef S &8 M OISt S0l 4x4 byte FIFO & &SI QUL

o

A

AHB Master Interface = ME222H S0{2= H0|H2| & Q¥ S ZO0tM AHB Bus Of|A H|O|H H&S
SHWss A2 siCh L0l 2 7He] AHB Master Interface 7t LHEE[O] Q0| MZ CHE HAO AZE £
ACt 32iM Source Peripheral 1t Destination Peripheral O] Ct2 HAO| A0 UHEtE & AtO|Q
Hiole ™&0| 7hs3Sict.

Arbiter = Zf X{'20jA LMSHE HOjE S Q™2 @M= 2t AHB Master Interface0 == AHB

o
Master Interfacel O ME3IH 0= AHB Master Interface & AF2E X|= 2K L= HO|E2| Address Of

o8 ALt

m
i
[m
i
fo
ozt
Ot
rir
19
ot
mjo

AHB Slave Interface = AE0ICH 2EEY UAes HXAH S8 HHSD 2

FCF,

rot

Peripheral Interface = Peripheral £0| 2&3%l= DMA Request 2SS BOIM Z+ X{22| Peripheral
Selection HEO| oo MEH=l MSE ofet M@= MEstA =Ct XCH 16 7HS] DMA Request 2SS E B2

EH
EH
= Al xE YoUM=
k=3
=

Source DMA Request 4l= 2} Destination DMA Request 222 23510 2 719
DMA Request 2SS 22 4= Qlot
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15.3 Functional Description

15.3.1 DMA Operation

- Transfer Hierarchy
DMA ®&2 18 22 22 3 tAQ AFE #xE #=LCh

x| A2 CHAO] M&E DMA Transfer 2 HO|SICH DMA Transfer 42 DMA 7t M&38t= ®™A| O O|E o

FH Control B|X|AE{0] Q= Transfer Size 2 M&2S ZH™SGHA EICL

~
mjo
1o
a
of

KA+ B M-S Burst Transaction 22 O|SHCE Burst Transaction O|A H&3l= HO|E{Q] Y2
Control Z{|X|AE0]| U= Burst Size 2 HESHA £ 28 Peripheral 2| FIFO 7|0 SF0{ A3 oHCE
YUY QI Peripheral 52 H=Z2|ME Zost ZE HO|HE SHHO| MESIX| RE2ZE Peripheral L{F 2
FIFO T2 ZIWM TESHA ot $7hX| Fojd Ald2 o7|A 2735l= Burst size 7t AMBA Burst

transfer 2| burst size 7+ OfL|2t= HO|C},

o

LEFOIZIEL O EHAICl HEUM ALERZE 28sts RE2 BleH StEHaz 2| EC)

X819 CHAH FM&LS AMBA Burst Transfer O|C} Burst Transaction € AMBA Burst Transfer EHe2

A XHE Burst Size 2Lt M2 Transfer Size 42 AHd

Transaction 2 A El Transfer size &8t &M DMA M&0| ZZEICH

rir
N

O] 7hsdtrt. ol2{gt &S Burst

n

The amount of transfer is
adjusted by Transfer Size N\

DMA Transfer

The amount
of transfer is
adjusted by \
Burst Size Burst Burst v .. Burst Single
Transaction Transaction Transaction Transaction
AMBA AMBA AMBA AMBA
Burst Burst ¢t Burst Single
Transfer Transfer Transfer Transfer

Figure 15-2 DMA Transfer hierarchy

- Transfer type
At2XH= DMA MMM OOl M&9| ZF(Transfer type)S X|A8|OF Lt Transfer Type 2 Of2f<Q]

4 7tX| SOof otLp7h et

1. Memory to Memory
2. Memory to Peripheral
3. Peripheral to Memory
4. Source Peripheral to Destination Peripheral
Memory to Memory 2| 2|0/ Source Address 7t Memory O| 11 Destination Address = Memory 2 X|’d%t
B3R5 Zotot
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— | -

Memory to Peripheral 2| 2|0|= Source Address = Memory O|1l Destination Address = Peripheral 2
X|-gst Z20|ct. & H22[0of = HOIHE Peripheral 2| HIY S22 &7|& AS SSotCh

O|HA AMRX}Z} Transfer Type 2 X|™H3t= 0|R= handshake 1HHO0| EQ3HX| OtHIX|E DMA OfA
22F7| QEo|Ct. DMA £ OZ2Z|7t Ot Peripheral 12| HIO|H M&S £33 I{0l& Handshake
uAloz Fesict B@2|7t Oftl Peripheral S EIOE M&S QI8 T IHHI AlZo| s
Cloje M&HZ 3HEE|0] AUCE Handshake A2 Peripheral O] HIO|E{7t F=H|E|R}ZS T2t DMAC 7t
CIO|HE M&SI=E =22 East WAL X2t Peripheral O HE2[Ql A2+= AHAXME Access 7t
7t58t22 0|33t handshake 1Y 2 TQoIX| Qfct

2t AP AHE Transfer type & X|™3t0] Peripheral 12| G|O|E M&0|M handshake 2410 & Q3HX|
OtHX|E La{zofof $trt,

- Flow Controller

Flow controller 2 DMA M&Z8 ZAFsls 2ES LUSICE Flow Controller = DMAC £ Peripheral S0
SiLEZ2 Mo ZIC e DMAC 7t Flow controller 7t T/ DMA FH&2E2 Transfer Size O 8= gto=z
AFECH

EESH Peripheral O] Flow Controller 92 & = QUCh 0|2{3t 4% DMAC & Peripheral 2| Request
Mzo| 930 HO|EE H&SHA A =M Transfer size Of MEE ZHE2 FAI=ICH DMA &S
Z2817| QIsiMe= OHX|2 HO|EHE 7% [ Last Request 2SS HLU|H =ICH DMAC 7} Last Request
MZE A = OrX2 27Fof| gt HojH d&E Aot 20| DMA TS50 S=EC

15.3.2 Linked List Operation

- LLI

LLI(Linked List ltem)= DMA ©&S 28 2R3 7|25 FEES B U= HIEO(Ch LL 7t 1 U=
L§ €2 Source Address, Destination Address, Next LLI Address, Control M& O|ZE | 4 7}X| O|C}. Linked List
Operation 2 DMAC 7t A B LLI & 940N UWE ZX2HEES d4st £ DMA FES dstn
SEEM Next LLI 25 S COfFF B LU & 20 S0l YA ez St ofgfel 282 Lu 9

=& #29%st= 2go|ch

~
0x10 Source Address
0x14 Destination Address L tstLu
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
0x34 Destination Address > Last LL|
0x38 Next LLI Address (0x0)
0x3C Control )
Figure 15-3 Linked list
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- Multi Block Transfer
LLI 2 7|&El0 /= HIoHE
7t

M&Sk= HO|HE Block Ol2tn

Address O 0x0 2 MEE A£E|0f QUCH DMAC = Next LLI Address 7t
7t Dfxl':'—f‘?:l; QA =ICh O222 L 7t HA F2A oxo of =0|H

M&st= 425 Mulii Block Transfer 2t
OstH LLI 9| 7is=£ Block 2| 7H=7} EICH

FE7|= Sty F SHLES| L

E3E Block ARO|=&

Z2tzto| Ll of ZHEl Control |X|AE Q| Transfer Size 2 HO|=ICt OF2fo| 122 Multi Block Transfer Of

Chet A =

The amount of transfer is

g Eo=1 QUCf

DMA Transfer

adjusted by Transfer Size

Ny v v

Block Block e o o o Block
The amount ‘
of transfer is
adjusted by
Burst Size Burst Burst Burst

Transaction

Transaction

Transaction

!

AMBA
Burst
Transfer

} | }

AMBA AMBA AMBA
Burst ¢ Burst Burst
Transfer Transfer Transfer

Figure 15-4 Multi Block Transfer

l

Single
Transaction

AMBA
Single
Transfer
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- Scatter & Gather with Liked list
Scatter = 2t HO{Z|2 20{%= OIO|HE DMA ©&

Gather = 1 HIC{O| oO|2M E0{ XM U= H|O|HE ot
LLI & O|23%}™H Scatter 2} Gather 7|sS 3T = ULt

ofzgiel &2 LLI & M8 Gather 7|52 +¥st= € 20=Ct oAl LLI ©f LY
' 0| E Peripheral 2 &7|= Gather 22 =¥stn QUL
0x00200 0x00EDO

>
J\l
0%t
ogt
)
H o
A
0
rm
m

0x0AD00

0x0B0O0O0

0x0C000

Ox0D000

Ox0OEDOOD

OxOF000

0x10000

O0x11000

Figure 15-5 Gathering by using LLI
LLI O ?|X[:= 0x20000 O A A|Z{BHCE

AW LLI e

Source Address: 0x0A200

Destination Address: Peripheral Address
Source and Destination transfer width: 8bit
Source and Destination burst Size: 16 burst
Transfer Size: 3072 byte, 0xC00

Next LLI Address: 0x20010

5 oBN LU WE
Source Address: 0x0B200
Destination Address : Peripheral Address
Source and Destination transfer width: 8bit
Source and Destination burst Size: 16 burst
Transfer Size: 3072 byte, 0xC00
Next LLI Address: 0x20020

OFX[EF LLl L&

Source Address: 0x11200

Destination Address: Peripheral Address
Source and Destination transfer width: 8bit
Source and Destination burst Size: 16 burst
Transfer Size: 3072 byte, 0xC00

Next LLI Address: 0x0

g2 1Ny
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15.3.3  Auto Reload Operation

%2 DMA H&0| 2=2 Y2 [ Control 2H|X|AEE CA| Reload 30
& 2|= Auto Reload count ZX|AH o2 oA EICH Auto Reload 7t
ZHol 1 M At 0 O] ™ Auto Reload = YASIX| Q=L Auto

1
2ol DMA MB0| 2AZEAS If Auto Reload Count 2 K| AE 7}

Auto Reload Operation 2| 7|2
DMA T&E HHEsh= Z0|Ct gt
1 3| 2dlg I Auto Reload Count %
Reload Operation 2 ¥ =9 @ E HHO|
0 O] OfL|® Auto Reload & #=¥st= ghAlo|LCt,

- Transfer Hierarchy
Auto Reload Operation 2 Linked List Operation A& Multi Block Transfer 2 £ & ZICt Block 2| 7H4=£ Auto

Reload count +1 O| Z|1 Block 2| HIO|E ™&E2 Transfer size 2 A7 EICH

DMA Transfer

The amount of transfer is

adjusted by Transfer Size ¢ ¢ ¢
Block Block o o o o Block
The amount ‘
of transfer is
adjusted by \
Burst Size 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 15-6 Auto Reload Operation Transfer Hierarchy
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- Scatter with Auto reload
ot2fe] 12 Auto Reload Operation & &95t0] Scatter 7|s2 EOF= O|X[O|Ct. Destination Scatter

Address £ Block ™&0| 2t & [{OICt Destination Block 2| Al FAE 9F 7HHCE E= A2
o
=

= |
SICH AMRXH= O] HX|AEZE £33 Destination Block 72| ZtZAE E£22ZM Scatter 7|52 FHGHA

EICH
Source Data Destination Data
0xA0000 0xB0000O
Block O | Block 0
OxA0100 Dest Scatter Addr
= 0x20
Block 1 0xB0120
Block 1
0xA0200
Block 2 Dest Scatter Addr
= 0x20
0xB0240
Block 2
Figure 15-7 Scatter with Auto Reload Operation
HXIAH 48
Source Address: 0xA0000
Destination Address: 0xBO000O
Source and Destination transfer width: 32bit
Source and Destination burst Size: 4 burst
Transfer Size: 0x40
Auto Reload Count: 2
Destination scatter Address: 0x20
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- Gather with Auto reload
Or2fe] 122 Auto Reload Operaton 2 Ar2$t Gather 7| HOF£= O|NO|Ct. Source Gather

o
o=
Address = 25 T&0| 22 WOICE Source £52 AR FAE UF UHC=Z Hs= IJYS oot
7

A-EXte O BXIAHE &35t Source Block 72| 7+AE E22M Gather 7|s& Fa5tA ECt

Source Data Destination Data
0xA0000 0xB000O
v
Block 0 Block O
Source Gather Addr 0xB0100
= 0x50
0xA0150 Block 1
Block 1
0xB0200
Source Gather Addr Block 2
= 0x50
0xA0300
Block 2

Figure 15-8 Gather with Auto Reload Operation

Register &7

Source Address: 0xA0000

Destination Address: 0xB0O000

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

Auto Reload Count: 2

Source gather Address: 0x50
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15.3.4 Peripheral Interface

- Hand Shake Signals

DMA Request 4l=Z%} DMA Clear 4l=Z& DMA 7t MZ2Z|7t Ot Peripheral 1| COJE T&0fA
Handshake 2422 HO|HE M&Ste= O AMESte 4lZO0|Ct

DMA Request /== Peripheral O] DMAC OfA GO &S QFE I At&St= Al=0|0{ 4 JHX|7t
QUCt (ot2Hel O & E=X) Peripheral 2 0|F SHLIE MEiSIH Request  otH SA0| 042 7HE Request

ot= A2 3 85HK| HeCh

DMA Clear 212+ DMA Request 2= 0f st SE2Z DMAC 7t Peripheral Off 2= 412 0|LC},

——DMACBREQ—>|
——DMACLBREQ—» DMA
Peripheral ——DMACSREQ—»
controller
——DMACLSREQ—»
+——DMACCLR——

#AMBA bus%

Figure 15-9 DMA Handshake Signals

-  DMABREQ
Burst Request &1=. O 41=7} Active Z|™ DMAC O 2|8 Burst Transaction O ZdlstH H&EE|l=
OlO|E{2] YL Burst Size OflA ™3 ZICt,

- DMASREQ
Single Request 4=, O] =& Active T/M DMAC Of 2|3l Single Transaction O| 'Z4stCt,

- DMALBREQ

Last Burst Request 21 Z. Peripheral O| Flow Control & &2 o5 dFsIYS W OrX|2 DMA Burst
Request 2= 2 d2|= A= O|Ct, DMALBREQ A3 7} Active &|™ OFX|2} Burst Transaction O] ZHdstn
DMA ™&0| SR EICE

-  DMALSREQ
Last Single Request 2=, Peripheral O| Flow Control 2 9&2 St=& HESIRAS I OHX|S DMA Single
Request M3 S 2¢2|& 4ASO|Ch.  DMALSREQ M3Z7F Active &T/™ OHX|2h Single Transaction O

HHMSET DMA ®&0| ZSZEICT

[

- DMACLR
DMA Clear 2% Peripheral O] @X3l= 4 7}X| Request 22 & inactive A|7|& A3 0|LCt,
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- Time diagram of DMA Request

Peripheral 0| Request & 2™ DMAC £ Program El Burst Size Tt2 HO|HE &3t 20| DMA Clear
MZE ELA E=ICt ojf RE M&0| Z=2E Z20E DMATC(DMA Terminal Count: DMA & &F)
Mz SA0] Active EICH O] M= & &30 Peripheral 2 DMA T&0| T8 E[R=X| HIA & 5= ACL

Peripheral O] DMA Clear (DMACLR)AIZE | E|™ DMA Request M= E Inactive &Ej2 THEA EICH
3tk DMA Clear 21371 27| HO| Peripheral 222 DMA Request A S £ Inactive #E|Z HEH 22X 7}
2t A =ICH EESH Next DMA Request A ZE EY o= A DMA Clear 21Z7} Inactive AE{Y

=)

tSStLt.

N

HCLK | | ' ' | | |
HSEL ] y vV Vv \
HTRANSI[1:0] K KNonseq) | seq i{} Seq i} seq (]
HADDR[31:0] KA 00 A 00 A 000 a0
HSIZE[2:0]
HBURST[2:0] {X controk | controf (| Controf } Controf Y
HWRITE
HWDATA[31:0] Y} Data | Data (| Data [} Data [}

HREADY Ji Vv Vv Vv \
HRESP[1:0] ok K ok i) oK Y ok i
(X

HRDATA[31:0] ( patd{ |patd( }Datd }Data(}
DMABREQ | -
DMACLR .
DMAINTTC -
Figure 15-10 Time Diagram of DMA Request
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15.4 Register Description

154.1

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 oA 2T & Qs Interruptl] M KRS Aa{ECt
ex) 0H HIE7} set Q| 22 oH X2 AHYE L
18 HE7b set 2 22 18 M2 QAHEFHE L
QI ELE 2Z87} Y20 Z DMATCISH DMATCICE O{A OIFH
Eo| ZRE =0Is|of B,
15.4.2 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
Zt K€ Q| Terminal Count QIHBHE Wl 25 Ae{FELC
15.4.3 DMA Terminal Count Interrupt Clear ( DMATCIntClIr )

Address: 8000_1408

Bit R/W Description Default Value
31:8 R Reserved
7:0 w Terminal Count Interrupt Clear 0
Zt HEE oig AME2l Terminal count QIE{HEE Clear St d¥2
OHCt set oA = ST M2 AEIHETl Clear ECt.
15.4.4 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
ZI 2ol DMA F& o2 AHTE Cist & REE L2
15.4.5 DMA Error Interrupt Clear ( DMAErrorintClr )

Address: 8000 1410

Bit R/W Description Default Value
31:8 R Reserved
7:0 W Error Interrupt Clear 0
Z} HEE Y 22l DMA TS o2 YHEEE Clear 3 =
OHCt Set SHA =W i XMES| AEHETL Clear ECt.
138
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15.4.6 DMA Block Interrupt Status ( DMABlockIntStatus )
Address: 8000 1414

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

i

Y EL}

M

Zt 29| DMA Block QIEEEO CHSH 2l FF

15.4.7 DMA Block Interrupt Clear ( DMABlockIntClr )
Address: 8000 1418

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

Z} HEE 8T ti22| DMA Block QIE{HEZE Clear 8t= 9%

Set StA E|H s xHEe| QIE{ZHET} Clear =L

ujo
rot
n

15.4.8 DMA Raw Terminal Count Interrupt Status ( DMARawTClIntStatus )

Address: 8000 141C

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

Interrupt Enable H[EZ Disable & Z X{'22| Terminal Count QHEE

7t BYEIRAEXE LHELS

15.4.9 DMA Raw Error Interrupt Status ( DMARawErrorintStatus )
Address: 8000 1420

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

Interrupt Enable H[EZ Disable & 2t X{22| 02| QAT E0] Cet &

4 FEE LEECh

15.4.10 DMA Enabled Channel Status ( DMAEnbldChn )
Address: 8000 1424

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

2 HE&= 32 M99 DMA 7t Enable /0] U=XE Y{ELE

15.4.11 DMA Software Burst Request ( DMASoftBReq )
Address: 8000 1428

Bit R/W Description Default Value
31:16 R Reserved
15:0 RW Software Burst Request 0
AIZEQO{MOZ DMA Burst Request 2T S M3l 2| X|AFO|CH
SIZHIEO 12 AH =™ DMA Burst Request 237t MMHE|H Clear
= XA&2Z 0|F0ZIct,
139
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15.4.12

DMA Software Single Request ( DMASoftSReq )
Address: 8000 _142C

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

AZEQO{M2Z DMA Single Request 215 MgstE 2|X|AFHO|LCE
S|EHIEO 18 AA I/ DMA Burst Request 227} MAHE|H Clear
= XAs2& O|F0fZlct,

15.4.13 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
AIZEQOMSZ DMA Single Request S E MA4st= 2| X|AFO|CH

SIHHIEO 12 MH /™ DMA Burst Request 227t MHE|H Clear
= XAES22 O|F0fZIrt,

15.4.14 DMA Software Last Single Request
Address: 8000 1434

( DMASoftLSReq )

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

AT EQIO{MOZ DMA Last Single Request 2SS MM3sl= 2| X|AE
o|Ct. SHEHH|EO| 12 M A E|™ DMA Last Single Request A7} A
[ Clear= A& ZE O|FOfTICE

15.4.15 Channel Source Address Register ( ChnSrcAddr )
Address: 8000_1500 / 8000_1520 / 8000_1540 / 8000_1560
8000_1580 / 8000_15A0

Bit R/W Description Default Value
31:0 RW Source Address 0
Zt 92| Source AddressE HAA&St= HX|AEO|CH EDH HHFE g2
Source transfer WidthOl| [t2} AlignO| SOFOfF SHC},
Source Address= ME0IM CIO|E T&0| MAE met A5z F
Ztotct. d2iM O HXAHs AU 2oz [Es{or 2 HO[H<2
AddressE X|AlSt UA EC}
SEXIRE BiE X EO| SEFTQ HEHOAM 0|2 = A2 207t gict
fListH Z21MO0| Read St w7t Ol ME2 AL TSt UV
UjZo|ct. Ciet s xHdo] S F O] HXAHE HIASHH 40{0f
g GlolE7t BF QQERIE SolsiE 4 Ark,
140
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15.4.16 Channel Destination Address Register ( ChnDstAddr )
Address: 8000_1504 / 8000_1524 / 8000_1544 / 8000_1564
8000_1584 / 8000_15A4

Bit

R/IW

Description

Default Value

31:0

RW

Destination Address

Z DMA #M'29| Destination AddressE MX3sl= |X|AE{O|Ct EBH
MY E 22 Destination transfer WidthOfl [t2t AlignO| StOOF $HC},
Destination Address= X{E0IA CIO|E H&O0| THE0 e} A2 2
Zotstet. de2fM o] EX|AHE oMU ¥CE MEEE= OOIEHIL X
Hile FAE XAStD A ECh

SHA[RE R 20| S5 SO JEfOM O] g2 8l A2 20|17t gt

LiotH Z230| Read ote =7 i ME2 AL TAED A7
M2O0|Ct CtZt X{EO] S2E = O HXAHE MIASHH §lojof &

HOIH7} 25 SA=X= &ol8] = = RUALh

0

15.4.17 Channel Linked List Item Register (ChnLLI)
Address: 8000_1508 / 8000_1528 / 8000_1548 / 8000_1568
8000_1588 / 8000_15A8

Bit

R/IW

Description

Default Value

31:2

RW

Linked List Item Address

Z} DMA MEoel A HR] Linked List Item O] XSt Ro| A|X FAE
X HYste BXIAEO|Ct O] HX|AEZL 0x00| Ot ZfoZ HFE|D XY
20| Enable Z|H DMACE O] =20 fXIet A HW Linked List Item
2 Load 0| LHE BX[AEE2 A4S Linked List Operationg =&
Cf.

rok

Default Value= Linked List OperationO| s=&35}X| %=Lt

0

Reserved

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

Bit R/W Description Default Value
31:30 R Reserved -
29 RW Destination Increment 0
H™E|H Destination O{=2{|A7t GO|E ™&0|| w2t Xts522 Sttt
28 RW Source Increment 0
HESHA =W Source O|EZAZF HIOJH T&O| W2t XMtS22 F7tet
Ct
26:24 RW Destination transfer width 0
000 : 8bit 100 : Reserved
001 : 16bhit 101 : Reserved
010 : 32bit 110 : Reserved
011 : Reserved 111 : Reserved
Destination & data widthE 47d3sH= H|EO|Ct Source transfer widtht
CtEA H783t= A0| 7Hs35tot
BtF Destination transfer width < Source tranfer width 2! Z< Transfer
size M0 F=9BtCt. (Program Consideration & =)
23 R Reserved
22:20 RW Source transfer width 0
000 : 8bhit 100 : Reserved
001 : 16bit 101 : Reserved
141
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010 : 32bit 110 : Reserved
011 : Reserved 111 : Reserved

Source O|A ®&3l= data widthE &M= H|EO|LC}

19

Reserved

18:16

RW

Destination burst size

000 : 1 100 : 32
001 : 4 101 : 64
010 : 8 110 : 128
011 : 16 111 : 256

Destination & Peripheral Of|A{ =3}t Burst Transaction 2| 37|& X|
okt

AHB Burst Size2t FASILE A4S Zotdt= 49| 2'# 9| Transaction
O|C}. (Transfer Hierarchy =)

Destination0| Memory@! AL20|= St Burst sizeE XL}

0;

15

Reserved

14:12

RW

Source burst size

000 : 1 100 : 32
001 : 4 101 : 64
010 : 8 110 : 128
011 : 16 111 : 256

SourceZ PeripheraltilA] $=&3Sl= Burst Transaction?| 37|15 X|Y$tCt
AHB Burst Size2t |ASILE OA4S Z&st= A9 2”2l Transaction

O|Ct. (Transfer Hierarchy & X)

SourceZt MemoryQl AL =23t Burst Size2 ™ SHC}

11:0

RW

Transfer Size

DMAC?} Flow Control S22 & [If DMA x{'20| H&3st= G|o|Eol H
H 2= olO|pict. M& EHl= ByteZt OfL|Zl Source Transfer Width 7}
EICH &F MA dESHS AMAS2 COHSoF 20

(Transfer size) x (source transfer width)

O] Zt2 ALEX7t Bt Zho|AM GOl M&0| =3 & Mmojct 14 &
O|E2 =1 o O] =/ DMA X&0| Z=ECL M2tN DMA ©E S0
O Zt2 A =8 Yoz M& ZENMX| 2 HO|E9 ¥ &olg
QuCt,

DMAC 7t Flow Controller 7} Ot AL 0] g2
M= 0] Z+2 022 MHslot siCt.

-0
>
m
Ral
a
o)
3
«Q
)
3
=2

000
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15.4.19 Channel Configuration Register ( ChnCfg )
Address: 8000_1510 / 8000_1530 / 8000_1550 / 8000_1570
8000_1590 / 8000_15B0

Bit R/W Description Default Value
31:22 R Reserved 0
21 RO FIFO Active -
0: 3l 22| FIFO LHo| GIO|E 7} HINUSZ
1: sl M2l FIFO Lol HIO[E 7t HOIRUS
20 RW Halt 0
0 : enable DMA request
1:ignore DMA request.
AMEXt= O] HIEE AME3SHY FIFOO| OFR 3 HOJHE H7[X| &2 7R
SA DMA X 22 Disable & = QUCt
19 RW Lock 0
O] HHEE H™3IM Locked transfers =¥ostAH EICt
18 RW Block Interrupt Enable
Multi Block Transfer &0 A Block M&2 WS If Ldsts AHEE
Of CH$t Enable H|EO|CL Block Interrupt 7+ ZHA3SIH DMAE Block
Interrupt?t Clear & U{7tX| Next Block M&S Z&SHA| &=Lt
17 RW Terminal count interrupt Enable
DMA T4 52 QEZEO ot Enable H|EO|Ct.,
16 RW Interrupt error Enable
DMA Error QIE{EEO|| CiEt Enable H|EO|LCE
15 R Reserved 0
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. Peri.
101 Memory-to-Peripheral Peripheral
110 Peripheral-to-Memory Peripheral
111 Source peripheral-to-Destination peripheral Src. Peri.
This bit determines both Transfer type and Flow Controller.
11:8 RW Destination Peripheral 0
16 72| DMA Request & StLtE MEiSHE HIEO|LC}
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
1010: ADC 1011: TIMER REQIO] 1100: TIMER
REQ[1] 1101: LCD
1110: Reserved 1111: Reserved
7:4 RW Source Peripheral 0
16 7i2| DMA Request & StLIE MEHSH= H|EO|C}
0000: Reserved 0001: SDHC
0010: NAND Flash RX 0011: USB Device Bulk out
0100: Reserved 0101: Mixer Play CHO 0110: Mixer
Play CH1 0111: Mixer Play CH2 1000: Mixer Play CH3
1001: Reserved
1010: ADC 1011: TIMER REQIO] 1100: TIMER
REQ[1] 1101: LCD
1110: Reserved 1111: Reserved
3:1 R Reserved 0
0 RW Channel Enable 0
MeEe g4t Al7l= HIEO|CH AFEXI7L DMA T&S AIRSH| 2l
O| HIEE set otA| =™ 473 2 HIO|H TEO| A[MED B
143
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50| AEE|M RS2 2 Clear EICL
Auto Clear 2712 ChEot ZC}

- Yt pMA TE2| 2t

- Linked List Operation 2tZ

- Auto Reload Operation 2t&

- Error 240 o5t B2

ALBXHE =243 2 e MES ENE FEE sk
Enable H[EE clear ot™ ZIC} X2 X'

£ AEhX|A gL

At Z
FIFOOI| Zotl= HIO|H

15.4.20 Channel Source Gather Address Register ( ChnSrcGaAddr )

Address: 8000 1514/ 8000_1534 / 8000_1554 / 8000_1574
8000 1594 / 8000 15B4

Bit R/W Description Default Value
31:17 R Reserved -
16 RW Auto Reload Source Address
O] HE7t MM Auto Reload ZA| Source Address 7} =7| &
™M3WHE Source AddressZ Reload EIC}.
15:0 RW Source Gather Address 0
Auto Reload?t =¥E I} Source AddressO Source Gather Address
7t syzict
15.4.21 Channel Destination Scatter Address Register ( ChnDstScaAddr )

Address: 8000_1518 /8000_1538 / 8000_1558 / 8000_1578
8000_1598 / 8000_15B8

Bit R/W Description Default Value
31:17 R Reserved -
16 RW Auto Reload Destination Address
Auto Reload?} +=3#E [ Destination Address 7} Z=7| MHME Zt
O Z Reload ZICH
15:0 RW Destination Scatter Address 0

Auto Reload?t =& [ Destination AddressO Destination Scatter
Address?} H 3} ZICt,

15.4.22 Channel Auto Reload Count Register ( ChnAutoReloadCnt )

Address: 8000_151C / 8000_153C / 8000_155C / 8000_157C
8000_159C / 8000_15BC

Bit R/W Description Default Value
31:22 R Reserved -
21 RW Uncountable Auto Reload
MYEA ZH Auto Reload Count2| Ztmb AF2HRI0| Auto ReloadZt
XS O|F0fZICt,
20:0 RW Auto Reload Count 0
AME XM= O|20f Auto Reload 3|42 AN3I0| DMA M4 S dHHESH
Ct. Auto Reload counte= A8 E Z40A Block ©&0| &H2E[YS Mf
(Transfer SizeZt 00| E|AS ) 14 Z0{=0 Auto reload count’t 0
0| Z|™ Auto Reload Operation0| & =Z=ICt.
144
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15.5Program Guide
155.1 Sumary of Register
Name Address Type Description
DMAIntStatus 0x000 R DMA Interrupt Status
DMATCIntStatus 0x004 R DMA Terminal Count Interrupt Status
DMATCIntCIr 0x008 w DMA Terminal Count Interrupt Clear
DMAE rrorintStatus 0x00C R DMA Error Interrupt Status
DMAEtrrorintClr 0x010 W DMA Error Interrupt Clear
DMABIockIntStatus 0x014 R DMA Block Interrupt Status
DMABIockIntClIr 0x018 W DMA Block Interrupt Clear
DMARawT CIntStatus 0x01C R DMA Raw Terminal Count Interrupt Status
DMARawETrrorintStatus 0x020 W DMA Raw Error Interrupt Status
DMAEnNbIdChns 0x024 R DMA Enabled Channels
DMASoftBReq 0x028 RW DMA Software Burst Request
DMASOoftSReq 0x02C RW DMA Software Single Request
DMASoftLBReq 0x030 RW DMA Software Last Burst Request
DMASOoftLSReq 0x034 RW DMA Software Last Single Request
ChnSrcAddr 0x100 RW Channel Source Address
ChnDestAddr 0x104 RW Channel Destination Address
ChnLLlI 0x108 RW Channel Linked List Iltem
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
15.5.2 Programming Sequence
- DMA Operation (Memory to Memory)
- A8E Hge Mo
- 8l x| Source Address HH (ChnSrcAddr 2{|X| AEf)
- oie X 22| Destination Address AH (ChnDstAddr 2| X| A E)
- oY X22| Source 2t Destination2| Transfer Width &%  (ChnCntl 2{|X|AH)
- oiE x{'2°| Source 2t Destination®| Burst Size &7 (ChnCntl 2| X|AH)
- g xHD9| Transfer size(DMA HME2ZHE MHH (ChnCntl 2| X|AH)
- ST x2S Enable S (ChnCfg EﬂﬂﬁE'I)
- Mz ABE ol (DMAEnbldChns 2| X| 2 E)
- =z
- DMA Operation (Memory to Peripheral)
- A8 Hue M
- & X2l Source Address HH (ChnSrcAddr 2| X| A Ef)
- oY X '22| Destination Address &7, Peri| T4 (ChnDstAddr | X|AE)
- ol K9] Source 2 Destination2| Transfer Width &7 (ChnCntl 2 X|AH)
- oe K9] Source 2t Destination2| Burst Size 87 (ChnCntl 2|X|AH)
- oY XDo| Transfer size(DMA H&EEHE A (ChnCntl 2| X| AE)
- oY ®M22l Transfer Type X|H (ChnCfg | X|AH)
- % DS Enable o (ChnCfg 2|X|AH)
- Mz A2E ol (DMAEnbldChns 2| X| 2 B)
- ==
145
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Linked List Operation (Memory to Memory)
Linked List ltem& O|2| &H|E|0] QICtn 7P siCt,

1. A8E MEE M

2. R HM L o F2E XF (ChnLLI 2{IX|AE])

3. 3T MUS Enable & (ChnCfg 2| X[AH)

4. Mz 2%2= Tl (DMAEnbldChns 2{|X| 2 H)
5. &

Auto Reload Operation Program (Memory to Memory)
B L

o A2 Source Address A (ChnSrcAddr # %] 2~ H))
sl AHg 9 Destination Address A7 (ChnDstAddr @l %] 2~E])
A AL Source ¢ Destinatione] Transfer Width 73 (ChnCntl # %] 2= ¥)
A 22 Source ¢ Destination®] Burst Size 24 (ChnCntl # %] 2 H)
g QLo DMA dEHS A A (ChnCntl %] 2 E])
3l 219 2] Auto Reload Count 27 (ChnAutoReloadCnt 2] #| 2~H])
g AdS Enable & (ChnCfg &% 2= H)
A% $55 I (DMAEnNbIdChns 2l %] =H)
%8

15.5.3 Program Consideration
AMEAL Z2OP2 Chadt 22 13 Ales BrEE|0{oF SHof

[

1. X{EO0| Enable®E 2Ol& MEQ XAEHSS BHASHK| ZOLOF BICE X 'EO0| EnableX|H DMA H&0]
Il FO0|EE2 NME &F XAH 2t HE2 EME ZdAZ = UCh M2t AFEXZE X9
HXAHESS HE o517 2= 20| Disable AE{QIX| 2HQI5H 20| AN OF SHCL,

2. Source transfer width 7| Destination transfer width EC} 22 A2 DMA M& 22 Destination transfer
width | BHi==7t E|=& HAMojof ot QfLISIH DMA HEE2 SourceZ0A Readdh= O|O|E 9
L (Source width x Transfer size)2 2 A 4tE|=0 DMA & 0| Destination width x N2 2 E[X| Z5tH
Destination2 £ Writedt= H|O|H 0| EEF5IAHL 2 5= Q7| UjZ0|CH

3. Linked List Item2 0x0 HX[Of @|X[& = QICt

146
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16 LocAL MEMORY CONTROLLER

16.1 Register Description

16.1.1 SDRAM Control Register (MEMCON)
Address : 0x8000_0400

Bit R/W 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 hit 11: 14 bit
5:4 R/W Column Address Line Number 11b
00 : 8 hit 01 : 9 hit
10 : 10 hit 11: 11 bit
3 R/W Timing Constraint Select 0Ob
(0 : Upper 100MHz, 1 : Under 100 MHz)
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 01b
00 : 8 bit
01 : 16 bit
10 : 32 hit
11 : Reserved

< Register 2% >
- Bit[7:6] : SDRAM2| Row Address &
- Bit [5:4] : SDRAMS| Column Address =5 MEHSICY
- Bit[3] : SDRAM =20 EQ3%t Timing 22 A&t
100MHz & 7|&2& 100MHz O|&¢Ql ZR0|= ‘0= MESY Timing 2
- Bit[2] : SDRAM SZ0|A| CAS Latency Cyclea 41EH
- Bit [1:0] : SHE Bank®| SDRAMS| Data Bus Z& ZH$Hct.

MHA

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

Ct.

Bit R/W 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
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 1Mhz Clock generation Divider Value FFh

< Register 2% >

- Bit [11:8] : SDRAM2| Data 217| Al0| A8E|= SDRAM Feedback Clock2| X &

- Bit[7:0] : SDRAM Refresh &%f2 23t0f 1MHz Fht+=& MMst=0 Zast U2

Main ClockOil [t2kA Main Clock / (n+1)2 MME|E 2 dividerZtOle n-1 S 8dH

16.1 Register Description
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16.1.3 SDRAM Refresh Control Register (MEMREFCON)

Address : 0x8000 0408h

Bit R/W 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 1:2Cycle
7:1 R Reserved -
0 R/W 0: Auto Refresh 1: Self Refresh Ob

< Register 4% >

-Bit[9]: IMHzE AM83tE 4 29| Refresh F7|0f| CHPH MEHS SO}

[ —

-Bit[8]: 8t =710 Qs H HO| RefreshE & ZQIX| MEASICE

- Bit [0] : Refresh Mode select.

148
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17 NAND FLASH CONTROLLER

NAND Flash M 0{7| & 8-bit /O Et® 2| NAND Flash memory 22| H|O|E M&g zta|stot,
17.1 Features
- 8bit 1/0O support
- 3-cycle/4-cycle/5-cycle Address support
- 1bit for SLC and 4bit/24bit ECC for MLC
- Auto ECC Decoding support
NFCTRL_IRQ
(To Interrupt Controller)
SYS RESETX 44—
(To All Blocks)
adr_siz
(From external pin) —
<3' > NFCFG [ NF_nCS
\
— —»[J NF_CLE
| -
o Controller /
A NFCTRL . — Auto Boot logic >3 NF_nWE
14
I’_|: ) NF_nRE
I
NFSTAT - {ONF_nBUSY
! | 1bit ECC
» 4-hit ECC
3 L | 24bitECC | V]
% NFCMD I
< |
NFADD T
<! {3 NF_I0[7:0]
(— NFDATA : A
| ->\‘
- I »
«— - <jj
A 1Kbytes
Y Y, Buffer

&

Figure 17-1 NAND Flash Controller Block Diagram

149
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17.2 Functional Description

17.2.1 Data Read/Write

ool M&2 2IT EFO|YS NFCFG HX|AEO| Mot

2. NAND Flash Memory CommandS NFCMD Z|X|AEO0| MAstCt,
HE NAND Flash Memory2| F&AE NFADR ZX|AHE Sof &7HTCE 0| NAND Flashof|
20| Za3t Address cycle 2HE HhH=Esl0o] MHSI0jOF SiCt,

4, NFCPUDATA HX|AHE &3l ReadWrite &%2 =¥3HCt HOJHE 27| M E& HIO|HE
M FofE BEEA] NDFL_nBUSYT S 2QI510{0F SHCt,

e[\ L L L

NAND_ALE
NAND_CLE

NAND_nWE
NAND_nRE

<—TS—><— Twp / —><—-|-h—>
Trp

Figure 17-2 Read/Write Timing Diagram of NAND Flash Memory

17.2.2 DMA Operation

NAND Flash A O{7|= DMA ®&E X|siCt HX DMA MO7|E HH3 =, NAND Flash X O{7|2

M™E St NFCTRL HX|AEOAM DMA SE2 MA 3tA &/H NAND Flash Memory 2 DMA F&E
AZSICE NAND Flash Memory 7} Large type(2 MICH)Y &%, %|0f 2KBytes 7HX| & THelel 47E0|
7t53t0, Small type(1 MITH) Q! A2= 512Bytes 7HX| T &g == UCt

17.3ECC Operation

adStar-L = SLC Et29] NAND Flash 28t OfL|2} MLC EtRS| NAND Flash = X|&IStCH MLC EFQQ|
NAND Flash & SLC 0O H|sl Of2f 28 E0| =7| WE0 O oHE 2FsHFO{0oF AHEF == UL}

adStar_L 2| NAND Flash Controller = BCH 12|58 O0|23%l0 Parity bit S AA3dtH, 0|2 0|23}0]

Hole oE =7 = JUe 7Is2 HNISeCt 512Bytes O H|O[E{Of CHSHO 4bit Of2{, 1Kbytes 2
CIOIE{Of 24bit O247HX| A= X SRS X|ATHCt

150
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17.3.1 ECC Encoding
1. NAND Flash& At&3t7| {8 NFCFGHIX|AHE ME3 =, Command?t AddressE TS SHC}
2. NFECC10 Z|X|AEE readdt0] ECCAENQI ECCEEH ZX|AHE clear®HCl.
3. NFCTRL Z|X|AE{ 2| ECC GEN bitE 12 &7J3IC}. (ECC Generation enable)
4. 512Bytes 2 1024Bytes?| H|O|HE T™&PICE HIO|HE &Y MOICtH 52-bit = 336-bit 37
O| Parity bits7} MM E|0] NFECCnE0 AMZEHEICE
5. 512Bytes &2 1024Bytes®| H&0| 22 &M, NFECCO, NFECC1 BX|AH &=MZE readdtt] O 22|
0o MYl =
CtA| 512Bytes =2 1024Bytes THRIZ M&SH7| Q310 2.5 NHH S HHEsiCt,
7. 3+ HO|X| 27|9] M&O0| 22 E|H, NFCTRL HX|AEQ| ECC GEN bhitS 022 MHsiCh (ECC
Generation disable)
8. MZZ|of MES| FHAE 2+ 512Bytes =2 1024BytesOil CHEH Parity bitsS NAND FlashQ| spare &

o xMgetet.

17.3.2 ECC Decoding by S/W

of

i}

NAND FlashE A23t7| 2|8l NFCFGHX[AHE A3t =, Command?}t AddressE &3
NFECC10 HX|AHE readst0] ECCAEf2 ECCEEH HXIAHE cleartCl.

NFCTRL 2IX|AEO|A 4-bit S2 24-bit ECC ModeES ME{SID ECC GEN hitE 12 HE$HCH
(ECC Decoding enable)

512Bytes =2 1024Bytes®| H|O|E{Z read®HC}.

512Bytes =2 1024Bytes read”?t 22 E|H, spare FH0| E 20| i ESH= Parity bitsE read$HCt,
Parity bits@| read7t 2AtZE|™, AFEHOZ decoding S AlESIH, AFEXH= NFSTAT ZHX|AH
Ol M decoding2z OfF2t €& OFE =g &= UL

DecodingO| 2tE2 ™, NFERRLOCO~3 =2 ~23 HX|AHO| of2{7t 2/dst X2 NFERRPTNO~3
=2 ~23 Y X|AEO| 8bit 0f2f IEO| X EEICt,

NFERRLOCNn $£IX[2| 8bit HIO|E{2F NFERRPTNn 'S Exclusive-ORSI| &4l HO|EHE =&
C}.

ot HO|X|E read® M7HX| 2-8 IFS HHETHCE

—

%

17.3.3 ECC Decoding by H/W (Auto ECC Decoding)

1. NAND FlashE Al83}7| 2|8 NFCFGE|X|AEZE M™3t S Command?t AddressE ™ML oL},
2. NFECC10 X|AEZ readdt0] ECCAENQ} ECCRE X|AEZ clearPtL}.
3. NFCTRL ZHX|AEO|A 4-bit 2 24-bit ECC ModeE ME{SID Auto ECC Decoding bitE 12 A
o™, XtE&2 2 NAND FlashO| Al C|O|EH e} parityS 40| =QICt.
4. NFSTATO|A Auto ECC Done bit7 10| E|l&= A& =Qlstct,
NFECD ZHX|AHE &8 =& HOoIHE Y=Lk
6. o LO|X|E read® WH7HX| 2-5 RHPHE BHEHCE
151
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17.4 Register Description

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

Bit R/W Description

Default Value

31:17 R Reserved

16 R/W Auto ECC Enable bit
0: Auto ECC done
1: Auto ECC Start

O| bitE setdt® Auto ECCE AIZISHH, RIEL|H XSO 2 clearElCh..

15 R/W 4-bit ECC Mode Set bit
0: 24-bit ECC Mode
1: 4-bit ECC Mode

14:13 R Reserved

12 R/W ECC Generation Enable bit
0 : Disable 1: Enable

11 R/W Endian Select bit
0 : Little Endian 1 : Big Endian

10 R/W Data Swap Size
0 : 8hit 1: 16bit

9 R/W DMA Write Request it
0 : DMA Write Request Clear
1 : DMA Write Request

0| bitE setStH DMA TEE AZSHA IO, 2EEH XZ2=2
clear®!Ct,

8 R/W DMA Read Request bit
0 : DMA Read Request Clear
1: DMA Read Request

Ol bitE setst® DMA H&ES AlASHA &0, 2REH X522

clearZ!Ct,

7 R/W Busy End Interrupt Enable bit
0 : Interrupt Disable
1: Interrupt Enable

6 R/W DMA Clear Interrupt Enable bit
0 : Interrupt Disable
1: Interrupt Enable

5 R/W BCH ECC Decoding Done Interrupt Enable bit
0 : Interrupt Disable
1: Interrupt Enable

4 R/W Auto ECC Done Interrupt Enable bit
0 : Interrupt Disable
1: Interrupt Enable

3.0 R/W Reserved

17.4.2 NAND Flash Memory Command Set Register (NFCMD)
Address: 0XxA000_0C04

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

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

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W NAND Flash Memory Address 00h
152
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17.4.4 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 0000_0000h
32/16/8-bit accessible

17.4.5 NAND Flash Memory Operation Status Register (NFSTAT)
Address: 0xA000 0C14

Bit R/W Description Default Value
31:17 R Reserved -
16:12 R Error bit count 0
Eccrt &t2El =, AEE Errorbite] i
11 R Read data not FF Flag 0
Erase 2, NAND Flash?| data?t M5 FFQIX| 225t 82 ALEEH
C}. 912 data?t FF7} Ot 42 12 setE|l, O] HXAHE o™
clearZICH,
10 R Reserved -
9 R DMA Write Done 0
DMA Write7t 2t2%|™ setZICt. O register® 242 ™ clearE!C.
8 R DMA Read Done 0
DMA Read?} 2t=2k|M setElCt O| register HS ™ clear=!Ct.
7 R BCH Decoding Done Status 0
ECC2| Decoding0| 2tE2%|H set=ICt O| registerE H2 ™ clear® C}
6:4 R Reserved -
3 R BCH Decoding Result 0
0 : Decoding Fail 1 : Decoding Success
2 R Auto ECC Done bit 0

O| bit7t 10|™ Auto ECCZt 2A=E|ASS LIEIHCE Of registerE &
O™ clearZIC}.

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 4127} lowO|A high2 HstH 12 HHEECH O

registerE AWM clear 7t EC}

17.4.6 NAND Flash Memory ECC(Error Correction Code) Register (NFECC)
Address: 0xA000_0C18

Bit R/W Description Default Value
31:24 R Reserved -
23:16 R/Clear ECC2 FFh

(~P4, ~P4’, ~P2, ~P2’, ~P1, ~P1’, ~P2048, ~P2048’)
15:8 R/Clear ECC1 FFh
(~P1024, ~P1024’, ~P512, ~P512’, ~P256, ~P256’, ~P128, ~P128’)
7:0 R/Clear ECCO FFh
(~P64, ~P64’, ~P32, ~P32’, ~P16, ~P16’, ~P8, ~P8’)

* P1~P4 : Column Parity , P8~P2048 : Row Parity
* ~: Logically inverse operation
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17.4.7 NAND Flash Memory Configuration Register (NFCFG)
Address: 0xA000 0C1C

Bit R/W Description Default Value
31:21 R Reserved
20 Riw Read data Latch timing Adjust bit. Configure as system clock. 1
0 : Minimum ~ 60Mhz
1 : 40Mhz ~ Maximum
19:17 R Reserved
16 R/W NDFL_nCS Control 1
0 : Chip Enable
1 : Chip Disable
15 R Reserved -
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 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

17.4.8 NAND Flash Memory ECC Code for LSN data (NFECCL)
Address: 0xA000_0C20

Bit R/W Description Default Value
31:16 R Reserved -
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)

*P1_s~P4_s: Column Parity, P8_s~P16_s : Row Parity
* ~: Logically inverse operation

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

Bit R/W Description Default Value
31:0 R Automatically Error Corrected Data -
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17.4.10 NAND Flash Memory Spare Address Register (NFSPADR)
Address: 0xA000_0C28

Bit R/W Description Default Value
31:16 R Reserved -
15:0 R/W Spare address to access during Auto ECC 0000h
17.4.11 NAND Flash Memory MLC ECCn Register (NFECCn)

Address: 0xA000_0C2C / 0xA000_0C30 / 0xA000_0C34 / 0xA000_0C38 /
0xXA000_0C3C/ 0xA000_0C40 / 0xA000_0C44 / 0OxA000_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-hit parity[63:32],
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[255:224],
336-bit parity[287:256], 336-bit parity[319:288],
336-bit parity[335:320]
17.4.12 NAND Flash Memory Error Location n Register (NFERRLOCn)

Address: 0xA000_0C58 / 0xA000_0C5C / 0xA000_0C60 / 0xA000_0C64 / 0xA000_0C68 /
0xA000_0C6C / 0xA000_0C70 / 0XxA000_0C74 / 0xA000_0C78 / 0xA000_OC7C /
0xA000_0C80 / 0xA000_0C84 / 0xA000_0C88 / 0xA000_0C8C / 0xA000_0C90 /
0xA000_0C94 / 0xA000_0C98 / 0xA000_0C9C / OxAO00_OCAO / 0XAO00_0CA4 /
0xA000_OCAS8 / 0xA000_OCAC / 0xA000_0CBO0 / 0xA000_0CB4

Bit R/W Description Default Value
31:11 R Reserved -
10:0 R Error byte location 1st~24th 0000h

17.4.13 NAND Flash Memory Error Pattern n Register (NFERRPTNnN)
Address: 0xA000_OCB8 ~ 0xA000_0D14

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R Error byte pattern 1st~24th 00h

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

Bit R/W Description

Default Value

31:0 R NAND Flash ID

0000_0000h

17.4 Register Description
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18 SD HOST CONTROLLER

18.1 Features

- SD (ver 2.0)/ MMC (ver 3.31) 7IE X|¥
- High Speed (50MHz) X|€

- 1bit/4bit data bus X| &

- DMA & X|¥

- 64 byte FIFO LHZ}

- 40-bit Command Register
- 136-bit Response Register

18.2Block Diagram

AN )
CMD register CMD control Tx cmd
—> (40 bit) —> _
- - CMD Line
shift_register < >

— Response register Rx resp
o — (136 bit) < [ cre7 ]
<
3 I SDCLK
@
< AMBA CLK control >
g <)::"> Interface J
<

DATA control Tx data[3:0]

FIFO DATA Line
<> hift_register < >
sabye) | < | [Lshifregiser | < >
( ye) Rx data[3:0]
crclé

Figure 18-1 SDHC Block Diagram

18.3SD Card Protocol

SD card 2} SD Host AlO|2] EAI2 start bit 22 A|ZSHA stop bit 22 BL= command 2 response,
data £ 7|Ht2=E BIC}

Command : Command= Host(Controller)?t Command lineg 53| SD 7IEZ F&El= FHHOO|C
Command= 02| 7He| sD 7tEE Tl A0 MEL|= broadcast command 2} Address2

MELEl StLto| sD ZHEO|Tt MEE|= addressed command 2 2FEICH
Response : Host’t &3t Command O TS SEQZM MEHE FLEZL Command line2 &3 ©&THCL

Data: Host O|lA SD 7IEZ = SD 7FEO|A Host2 Data line2 £310f £2 che2 MAo|n LY

156
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O 1block? A7|& 512byte E=

1024 byte O|C.

SD Card protocol Ol M= HO|H T&2| ME|HE 28 Command 2t Response 12|11 Data & CRC7 it

7=

CRC16 2 HA3slH CRC ZE MM @8 Z=

18.4 Register Description

2 SLEY0f WROAM AA2 O|RO{TILE

18.4.1

SDHC Control Register (SDHCCON)

Address : 0xA000_1000h

Bit R/W

Description

Default Value

31:6 R

Reserved

5 R/W

MMC/SD HC Enable

0 : Disable (Controller is initialized)

1: Enable

MMC/SD HC Enable

Host0l| CHSH Enable H|EO|C}. O] HEZ} Disable &E{7} [

o YEfE E7|gtED WE HIHS2 2F clearEl L}

r
[m
M

Ob

R/W

Memory access type
00 : byte align

01 : short align

10 : word align

11 : not use

HEE= sD HZ2|7tE0

CRAEEEE

Mg W HojE HE #AS

DataS

00b

DMA mode selection
0 : Normal mode (data transfer by CPU)
1 : DMA mode (data transfer by DMA)

DMAE A-83t0] W27 CIOJEE T&EE = Ues ZEE HIoC)

Ob

Bus width Selection
0 : 1bit data bus
1 : 4bit data bus

Ob

MMC/SD clock enable
0: Disable
1: Enable

Ob

18.4 Register Description
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18.4.2

SDHC Status Register (SDHCSTAT)

Address: 0xA000_1004h

Bit R/W Description Default Value
31:16 R Reserved -
15 R Card_lInsertion Ob
Data line[3]2 &30 SD7I=7t &0 MAUYUF=XE L2FE HE
O|Ct. O|E AtE3}7| siME data line[3]2 weak Pull-down X&HS
EfOtOf 2hCt
0 : No card insertion detection
1: card insert detected
14 R Card_Removal Ob
Data line[3]2 &30 SD7I=7t £R0IM MALZIREXE LHF = H
EO|Lt.
0 : No card removal detection
1 : card remove detected
13 R FIFO full Ob
64HIO|E O|O|H FIFO 7t 7S #&& LIEHH= HIEO|CL
12 R FIFO half full Ob
64HIO|E C|O|H FIFO 7 AUt ol XSS LEH= H|EO|Ct
11 R FIFO empty 1b
64HIO|E G|O|H FIFOZ} HIYNZE LtEtL= H|EO|C)
10 R/C Command & response transaction done Ob
Host7} CommandE EWAS O 10| Ci3t responseE A== &
2{F= H|EO|C} Ttef Response?t ZASHA| Sb= HIHME QI A0
L Time out errorg 4A|7|0{ O] HIEZ} 10| EICH
0 : Command and response transaction is in progress
1: Command and response transaction is done
9 R/C Data Write operation done Ob
Data write operationOI A2 eSS U= H|EO|C}. Data CRC
error/t 24t Z20| = write operationO] ZEE|HA{ O] HEZ} 10|
ElCh
0 : Write operation is in progress or incomplete
1 : Write operation complete
8 R/C Read operation done Ob
Data read operation0| 22 E|ASS L2{FE H|EO|CL. Read data
CRC error7} &4t A 20| = read operation0| ZZ A 0| H|ET}
10| Elo.
0 : Read operation is in progress or incomplete
1: Read operation complete.
7:6 R/C Write CRC error code 00b
Write operation I 0| SD7IEESE 22 CRC ZAA ALIE LIE}
W= ZREO|C} SD7IE= Host/t ot 2&% HO|HE Ed O Ot
2l £50| Ofet CRCE ZASH0l O ALt 742 Hosto| Al H&THTt
00 : No CRC Error
01: CRC Error ( LIO|Ef 2&0|A CRC 0Of2{ &
10 : No CRC response ( HlO|E £%0| sSD 7f501|)\1 FAE RS
11 : Reserved
5 R/C Response CRC error Ob
Response 0| CRC Of|2{7} 4 ¥ SS LT HEO|LC}
0 : No error
1: Response CRC error occurred
4 R/C Read data CRC error Ob
SD7}EZHE Read 3 HO|E0| CRC 0f2{7} 2MIASS LT+
H|E0|Ct.
0 : No error
1: Read data CRC error occurred
3 R/C Write data CRC error Ob
SD7tEZ & HIO|HO| CRC 02{7t HHAZSS LefF= HEQ|
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Ct.

0 : No error
1 : Write data CRC error occurred

2 R/C

Response time out error

Responset 27 E AlZH oto] 2% USS LE{F= HEO|ICL
0 : No error

1: Command response was not received in time Specified.

Ob

1 R/C

Read data time out error

Read CIOIE{7} X|FHE AlZh otof @X| §UASES Le{F= B EO|CL
0 : No error

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

Ob

Memory busy state
SD7H=2| busy &EfE LtEtLH= H|EO|LCE
0 : Memory is ready
1: Memory is busy.

R/IC = Read/Clear &
et

Status[15:8] = QI &

—_
2SS HIET} clear &

o|0|3tC}, Status 2| EX H|EE Clear dt= g

rlo

EE USt= QEHEE 420[7|& BTt O|F0 o HEJL 1
7] ™

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

SiE HIEO 1 2

nl
I3
2
o
[]
2

O &/ CIHEET}

Bit R/W Description Default Value
31:10 R Reserved. -
9:0 R/W MMC/SD clock Divide Register 200h

fAHB_CIock

2+ Divide [9:0]

fSDCLK -

18.4.4 SDHC Response Time Out Register (SDHCRTO)
Address: 0xA000_100Ch

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

CommandE E'W F responseE 7ICIE|lE X0 AlZHS HMsict
XHE AlZE ool response?t T=AFSHX| %2 42 response time out
error/t L EICH  AlZH CHRl= SD7F': o]l &= SHE 7|E2R
St Command?| ORX|2} HIEJF MEEH 28 FHRETJL AZFEICH

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

FFh : 255 clock counts

18.4 Register Description
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18.4.5 SDHC Read Data Time Out Register (SDHCRDTO)
Address: 0OxA000_1010h
Bit R/W Description Default Value
31:16 R Reserved -
15:8 R/W Data read time out. FFh
Read commandE E'YH Z read HIO|EE £7|7K| 7|Ci2|= (T Al
7+e A AM8AHE 49 sHIEDH HFE = AN 59| sHIEE
00hZ 1HE|O QUL YHHOZ FFoohZ MAEE A2 HHTICH
7:0 R Reserved. 00h
18.4.6 SDHC Block Length Register (SDHCBL)
Address: 0XxA000_1014h
Bit R/W Description Default Value
31:12 R Reserved -
11:0 R/W Block Iength 200h
OOl T&Q| %A thelQl EE2| byte 7|5 Edte aAAHY
18.4.7 SDHC Number of Block Register (SDHCNOB)
Address: 0xA000_1018h
Bit R/W Description Default Value
31:16 R Reserved -
15:0 RW | Multi-block commandS AM&3L0] Ct42| data blockg H&dte ZL 2 0000h
20| Jj4+2 X|HSt= HXAEHOICH B ZEM MEE 0 ot 14 Z
ASH M& 24=2E|H o O] =ICH
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18.4.8 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 Ob
0 : disable
1: enable
6 R/W Card remove detection Interrupt enable Ob
0 : disable
1: enable
5 R/W FIFO full Interrupt enable Ob
0 : disable
1: enable
4 R/W FIFO half full Interrupt enable Ob
0 : disable
1: enable
3 R/W FIFO empty Interrupt enable Ob
0: disable
1: enable
2 R/W End command response Interrupt enable Ob
0: disable
1: enable
1 R/W Write operation done Interrupt enable Ob
0: disable
1: enable
0 R/W Read operation done Interrupt enable Ob
0 : disable
1: enable
SDHCSTAT[15:8]0] QIHHE AAO|1 SDHCIE 2% | BHe 0|0 CHst Q9EEE Enable Al=O|Ct
QIHYEI HUSIH QHEE MH|A REIOM Eooh S 3t SDHCSTAT[15:8] S0l AHTEE
SHMAIZ]I HHEE 022 Q=L 12|t card insert detection Q1B EHE 2} card remove detection QB HE =
SDHCSTAT[15] 2t SDHCSTAT[14]= diY HIEZ} clear EA| %7| ME0 QEZE MHA RE OHON
QIE{E Enable HHEZ 022 0H50| QHHE ASZE Disable AlZICH
161
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18.4.9 SDHC Command Control Register (SDHCCMDCON)
SDHCCMDCON Z|X|AHE AFEXI7b command & EUW7Z| I8 +8Se= 2IXIAHO|CH AMBXHZL
SDHCCMDCON 2| X|AE{0f write StA| = 2X|2HO| 207 272 command 7 SD 7tEZ H&ECL

Address: 0OxA000 1020h

Bit R/W Description Default Value
31:11 R Reserved -
10 RIW Response 7} @23t command type® X| OtHX|E ZMst= H|EO|C} ob
No responseE Hdst= A2 response”t response bufferd| XX
gt
0 : no response
1 : wait response
9:8 Riw Response typeg ZXdt= H|EO|Ct Response type2 command Of 00b
2t 22tX|22 command0® %= response typeS & MEHs|OF
ct.
00 : short response (response size : 48bit)
01 : short response with busy (response size : 48bit , )
10 : long response (response size : 136bit)
7 RIW Data streamO| AF&Z[= command QIX| OtHX|E ZESt= H|EO|CH Ob
Read command & Write command®! Z% 0| H{EE 1Z d}{of st
Ct
0 : without data
1 : with data
6 RW | blolE| FIFOQ| Y&3 wag ZHste H/EO|CE Read command Ob
Ol A2 02 4™ write command®! AL 12 HNSiCE
0 : read data
1 : write data
5:0 RIW command numberE X|¥s}= H|EO|Ct. Command number?| 2|0/ 00h
MMC @t SDcard?t =34 Ct2EE2 Z1Zto| specg ®15t7| HIE
00h = CMDO
01lh = CMD1
3Fh = CMD63
18.4.10 SDHC Command Argument Register (SDHCCMDA)
Address: 0xA000_1024h
Bit R/W Description Default Value
31:0 R/W Command argument. 0000 0000h
Command tokeng T4t= &= 0| argumentE HAE5H= 2| X[AH
O| L},
18.4.11 SDHC Response FIFO Access Register (SDHCRFA)
Address: 0XxA000_1028h
Bit R/W Description Default Value
31:16 R Reserved -
15:0 RiwW ResponseS X{Z&3sl= FIFOO|C 37|& 8x16 bit. 0000h
18.4.12 SDHC Data FIFO Access Register (SDHCDFA)
Address: 0XxA000_102Ch
Bit R/W Description Default Value
81:0 RIW | G0 & XMZste FIFO O|Ch A7|& 16x32 bit -
162
18 SD Host controller 18.4 Register Description

Copyright © 2015, Advanced Digital Chips, Inc.



http://www.adc.co.kr/

[ ]

L ]
adc
BENCOD OB CRigs NG

www.adc.co.kr

adStar-L
Rev. 1.3

19 SPI LCD CONTROLLER

19.1 Features

- Support Normal SPI transfer with 9bit
(Not support falling SCK data sampling)
- Support bidirectional SDO mode for 3 wire transaction

- Support 24 bit format color and 32bit reserved format color

- External clock for SCK
- 16byte FIFO for Tx, Rx data

19.2 Register Description

19.2.1 SPI LCD control Register (CTRL)
Address : 0xA000 0800

Bit

R/W

Description

Default Value

31:8

R

Reserved

7

R/W

Enable : Operation Enable
0 : Operation is disabled.
1 : Operation is enabled

R/W

SDO Direction
0 : Output
1: Input

R/W

Lower Byte First
MMM Data size b 16bit, 24bit, 32bitY [ 32| HHO|E2| [ O|E
7 HA MSEC

R/IW

SCK Polarity

w

R/IW

Level of D/C bit

o|o

R/W

Add D/C bit
0:8bit M&
1:9bit M& (MSBY D/C bit7t F=7+HE)

R/W

Data Size

0:8 bit data transfer.
1: 16 bit data transfer.
2 : 24 bit data transfer,
3: 32 bit data transfer,

24 Dbit data transferl| Z< HZ2|0|A 32bit HIO|HE AAN &<
8bit7t A=l 24bit Pt MEBHCH

19.2.2

SPI LCD Baud Rate Register (BAUD)
Address : 0xA000_0804

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W Serial Clock Baud Rate OxFF
SCK = Toorak
2x(SPIBR +1)
19.2.3 SPI LCD DMA Configuration Register (SPI_LCD_DMA)

Address : 0xA000 0808

Bit R/W Description Default Value
31:1 R Reserved -
0 RW DMA Enable 0

DMA o| M&2H2 DMA 229| Trans count2 A& ST

19.1 Features

Copyright © 2015, Advanced Digital Chips, Inc.

163

19 SPI LCD Controller



http://www.adc.co.kr/

adStar-L
Rev. 1.3

L ]
®
adc

www.adc.co.kr

19.2.4

Address : 0xA000 0810

SPI LCD ChipSelect Register (CSx)

Bit R/W Description Default Value
31:1 R Reserved -
0 RW CSx : CSx Output Level 1
19.2.5 SPI LCD Status Register (SPI_LCD_STAT)

Address : 0xA000 0814

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

7 R SPIF : SPI Finished Flag
0 : Transfer is not finished. 0
1 : Transfer is finished.

6 R STXHF : Tx FIFO Is Half Empty 0
0 : The Empty space is less than Half
1: The Empty space is more than Half

5 R STXF : TX FIFO Full Status bit 0
0 : TX FIFO is not full
1: TXFIFO s full

4 R STXE : TX FIFO Empty Status bit 0
0 : TX FIFO is not empty
1: TXFIFO is empty

3 R Reserved 0

2 R SRXHF : RX FIFO Half Full Status bit 0
0 : The Remain Data in Rx FIFO is less than Half
1: The Remain Data in Rx FIFO is more than Half

1 R SRXF : RX FIFO Full Status bit 0
0 : FIFO_RX is not full
1:FIFO_RXis full

0 R SRXE : RX FIFO Empty Status bit 0
0 : FIFO_RX is not empty
1: FIFO_RXis empty

19.2.6  LCD Data Register (SPI_LCD_DATA)

Address : 0xA000_0818

Bit R/W Description Default Value
31:0 R/W 16 byte FIFO 0x0000_0000
Itis possible to access with 8, 16, 32 bhit
19.2.7 LCD Interrupt Mask Register (SPI_LCD_INT)

Address : 0xA000_081C

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

7 R/W SPIF : SPI finished Interrupt enable 0

6 R/W STXHF : Tx fifo half empty interrupt enable 0

5 R/W STXF : Tx fifo full status interrupt enable 0

4 R/W STXE : Tx fifo empty status Interrupt enable 0

3 R/W Reserved 0

2 R/W STXHF : Rx fifo half full interrupt enable 0

1 R/W SRXF : Rx fifo Full interrupt enable 0

0 R/W SRXE : Rx fifo empty interrupt enable 0

164
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20 SPI (SERIAL PERIPHERAL INTERFACE)

adStar_L Of WHE spl = &7| 28 HAE S 259 XLt CHE CcPU 2F HIO|f wehz oLt Of
SPI = REZZ} M68HC11, M68HC05 2F MC68HC16 A E2| SPI 2 S22 O|F0, Full duplex 3-wire

H&0[L} Half duplex 2-wire & &% = QUCH

1% spl M&S ¢l 8Bytes 2| FIFO & UWESIY Mbps £=2o| ME0ME cPU Of 2EHE FX| %1
=g 4= At

adStar_L 2| SPI = Master Mode 2} Slave Mode & 2% X|&/SHCt,

20.1 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

20.2Block Diagram

AN

(——) SPIBR —Y  Counter
—
j:> SPICTRL _
Y | sck_in
Control Logic (Iflogk > sck_out— ? l 7] SCK
ogic sck_oen
SSX_in|«
0w (1  SPISTAT ssx_out —~[}l—@ nss
) ssx_oen
m
E <« mosi_in |«
< 32-BIT RX Shift Register | [ masterinput MOSi_out{—] %l—@ MOSI
q L p»-|master output  MOSi_oen
8/16/32-BIT TX Shift Register
SPIDATA miso_in
(8Bytes) daveinput  Miso_out —~[}l—@ MISO
p-{slave output  MISO_oeN
<:> nSSCTRL Ouput Control Logic
(——)  sPuNT
Figure 20-1 SPI Block Diagram
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20.3 Functional Description

g Mo ZRoAM 2ol IH ME = J{o| 23 Z2EZO MHME SiiM HEE9 &7 ™
AtK|Qto| 30| O|&0{ ZICH SPI 7} Master 2 MNE|H AZEQOMOE 256 JHO| CHYSE Al2|Y

=
= T %I\EI'

%)
3
rr
i}
o
m
>
of

SEht HojE =4l SZ0] SA|0f O|F0f ZICt T Al2|Y C|o|E z2tRlojAM HEQ|
E&(sampling)1t =& (shifting)2 AlZ|Y 23 2tQlof Qs 57| =Ct Slave SPI C|HIO|AOl JHEHAN
S

ADH o E_lol_
MEl2 Slave M 21212 S & = ACE HEEX] 2 Slave C|HIO[AE SPI 29| SE0| I
= O,

ES

(o]}

AN

o

=
X| @=Lt Master SPI C|HIO| 20| M= Slave M8 2tQ12 LS Master A =2 LIEL =0 AFEE =+
C

OeidE 2ARes ZZMA7E|9 dZAZ o AMEEC S 8% 0 A2l #=ZH HX2HO
GiO|E{E MA| E|H M7| ZE0| LMiCE LS Master ZE A AZES 3t 7§ 0|A9 cpu 7} SAl0f
HA Master 7} Z/2{1 Al=g [ £3 =2t0[HE disable A|ZICE

20.3.1 SPI Pins

SPI Of& MISO, MOSI, SCK, nSS, Ul 7io| 4tz mOo| ULt Spl AEE 2X|AEHS| WOMP HIET}

Z4Zto| Ho| =8 A0 tHsH Open Drain 3 O[L} cMOS =HE ZHESHA ElCt

SPI HEE K| AES| MSTR H|E0| o3| Master EE Slave SX0| ZHE|D ofof wa} Ho| Exto|
e

Table 20-1 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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20.3.2 SPI Operating Modes

SPI = Master LI Slave 2 EOA SESICEH Master ZE= CPU 7t HIO|H F&E Fotst 4220 AtEEICt
Slave ZE&= 2F C|HO[A0 25 CPU O Al2[Y T™&0| O|R0X|= FR0| AFEEICL HEE gX|AECQ

MSTR H|EO0| °o|8§ Master Lt Slave SX0| MEHE|C}

Master Mode

SPICTRL 2| MSTR H/EE MNSIH Master ZE ZZH0| MEHEICE Master ZEOM= AlZ|Y HEE

=
7|9 & 5 AN AROMO xT|otE TS| SEHOHA| =L

rlo

Master ZEOM= MISO EO| Al2]E GO YHe=2 AEED mosI T2 Al2|E HOH Z3Hez

MEEILH 8ot 88 2Oiof et ot £= = Of B8 & AUCh

SPI € Master ZEO|M A3t H CtE 2F8S 7{MO0F otot.

SPICTRL I X|AEO| BAUD, CPHA, CPOL, SIZE, MSBF, WOMP 2| = & &ttt

Master 22 2| MSTR H|E A7 oHCt

Set SPIEN bit to enable SPI.

SPI 2 enable 3}=5 SPIEN H|E2 HHgIC}

Slave C[HIO|AE enable oL

HES AMZESH| /st Yot HO|HE SPIDATA B|X|AHO #7|E Sict,

SPI & T&0| ELtH SPISTAT 2IX|AEL| SPIF E2i1E HW 22 HICE SPIF 7t
7tz|M CIEZHE Q0| ECH SPIF 7L EE0] s HEJO|A SPISTAT ZHX|AHE A
SPIDATA 2 X|AE0| 7| Lt 2}7] S%0| YojLtH spiIF E2l1es AtsH =2 Z2(0] EICt

No o ko R

HolH H&2 WRoM PHE A2l ZE(scK)ol 7| ECh SPICTRL ZX|AEQ| CPHA 2F CPOL
fleta 42 MOi$Et cPU 7F MOSI oA G|O|HE ELi= SCK edge 2f MISO T &
OlH2 5l= SCK edge = CPHA 2} CPOL 0 2|8l ZHEICt,

Slave Mode

SPICTRL HX|AE2| MSTR HIES ‘0’22 MHSIH Slave ZEZ SEISHICt Slave ZEOME, SPI &
AEIE ©ME=2 X£7(3 & £ QICt B2 28 HA Master O 2o =7|5t ZICh Slave ZE& E£%
CHS Master SPI H{AO|A AFEEICE FO{TI A|Zt0] EF StLEO| C|HFO|ARIO| B{A Master 7t & = U7
t§ 20| Cf.

Slave ZEQ A= Al2|¥ HO|H =EHE ¢
Zo| ArEEICH EFst 80| maty & CF &

O|Ct. nSS 7t QI7tE|H Slave 2 ME4EICE,

[si MISO TO| AFEE|D, A2l HO|H €HZ s mMosI
StLpol mPH TQSICE SCK = ¥

rr

ClojEl &S I CIOIE BX|AEO| MAT7|E $HC} Slave ZEO|A= SCK, MOSI, and nSS = 20|11
MISO & £#O0| i}
CPHA, CPOL, SIZE, MSBF, WOMP 2| HdHEE 2[sl| HEE Z|X|AHO| Zt= £Ch MSTR HE Z2(0f
gto2 M Slave &2 MEHSICH SPIEN & 4750 SPI £ enable A|ZICL Slave EEQ| C|HO|AO|AM =
OF

BAUD 2| {2 sPI 20| F&= O[X|X| @=Lt
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SPIEN 7} HEE|X MSTR O] 22| E[®, nsS T 29| “Low” AXEN7t Slave ZE S22 =7|3} BHCt,
nsSs T 2 QZX| YHOZTH AL EICE

mjn
i
2
of
o
M

CiO|EQ| HIO|ELL /E HE =0 sPl & SPIF E2i1 AEE HX|AEHQ|l SPIE HIEYL

2350 A2, sPIF 7F 217tE[H QIEPERYO| LYSC,.

HE2 QRN LMEl scK Of 57| EICH CPHA 2 CPOL 2 Slave CPU 7t MOSI E& 53l 20{2+&

o= T

HO|HE 2iX| StAHLE MIsO EE &Sdll Lt7t= H|O|E2e| 222 Edge E ZH Lt

20.3.3 Data Transfer Timing

CPHA="0'0|11 MSB A|&tQl ZEO|A 1Byte CIO|H NM& EfO|UYEZE HOFLL SCK 2 FIMe HEHQ|
oS LELLE UL SthbE cpoL @1 ‘0@l F0|a CHE SthbE cPoL O] ‘1° @ ZL0|Ct O] Efo|U =&
Master 2} Slave 7} SCK, MISO 2} MOSI Tle&2 Z=F MZAE|0 UYODE Master EFO|UE E= Slave

=

EfO|Y=2 = = QUCE MISO d== Slave O|AMQ £#O0|1 MOSI =& Master o &3 A=O0|C}

nSS AT = Slave 22| & MEf M0|Ct

Master & [ SPDR Off GIO|HE MM F&EO0| x7|3t EICE Slave = nSS 7t faling edge & If M&S
X7|3}t oLt sCcK dl== A HE SCKcycle 2| BEFEZ|HX| inactive &EfE EHOIUCH ME t2E LIEIHL =
SPIF H{E= 8 HIWf SCK cycle 2] E0|A| set EICt. CPHA="0'Y U{= nSS 7t low QICH7t 1 HIO|E & =
B2 A2+ WOl Inactive (High)=!Ct. Slave = nSS 7t low € | data register | 2f2 write 3™ write collision

error 7 ZHASICE

SCKCYCLE 1 2 3 4 5 6 7 8

SCK (CPOL=0) _/_\

J L

secero= IV YU

(M::tgrSIOut) _'< MSB X 6 5 4 3 2 1 X LsSB
MISO Nyl g |

(Master In) _K MSB 6 ) 4 3 2 1 XLSB

| _
(TonSS Iive) _\T\ /

Figure 20-2 Transfer Timing when CPHA = ‘0’

CPHA="1"Ql Z22| ™& EtO|YE O|C} SCK & OFX|8f 8 HMY cycle 9 BtF7| O|M inactive EICE SPIF
HE&= 8 MM SCK cycle 2| ZEO|A set EICt 8 HM SCK cycle 2| SZtF7|0| A OFX[E} edge 7} 47|7]
IZ0| Slave = 8 HM SCK cycle 2| S7t0|AM OX|2 HO|HE sample o Z0f =4 2t&3ICL nSS &
1Byte & OHX|D Ol HE AlZE S Z&3| low & |XIBHC M2t cpu 7t & HEfE Polling 50

ALHo 2 TESE R0 = AL low HEIE FAISHA ECH
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SCK CYCLE 1 2 3 4 5 6 7 8

SCK (CPOL=0)

_ ]\ N
VA VAYRAVRYRVAY R

MOSI — MSB 6 5 4 3 2 1 LSB

MISO MSB 6 5 4 3 2 1 LSB

= T\ o

Figure 20-3 Transfer Timing when CPHA = ‘1’

20.3.4 SCK Phase and Polarity Control

HEE PRAEQ £ Jjo| HIEJ} sCK o AN IYS ZBCL 2 IY(cPoL) HIEE T

——= T =
=M (High or Low)2 MEiSICH 22 QA HE CPHA = FM& ElO|Ao] FBE T £ 71X ME HEl
SILIE MEfsict 220 QMM 242 Master 2 Slave 2T SUSI0J0F St OfH AL0= H& AHO|Of
2|40t FHE HHO| Master C|HIO|AT} Slave C|HIO|AQL CHE ZHOZ HO|HE F1 B8 =% ULt
SPI 2| O|2{3t RAEE Ho| RE &7| Al2[g FHEKX|e| XFHXMl HAS JtsotA St

nSS | |

SCK' (CPOL=0, CPHA=0) |_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|
SCK (CPOL=0,CPHA=1)| | I | I | I | I | I | I | I |
SCK (CPOL=1,CPHA=O)||||||||||||||||

7775 B R RN 7/77////4

MSBlfCPHA:0| | | | | | | |
Internal strobe for data capture (for all modes)

Figure 20-4 SCK Phase and Polarity

20.3.5 SPI Serial Clock Baud Rate

SPI Baud rate = SPBR 2| X|AE0| 1 Ol A 255 7tX|Q|

E o
Slave Mode O|AMQ| 2|F SPI Master 7} M&3l= SCK £ ®0+50|7| IE0| SPIBRR Z|X|AES| Zto|
Ao ges HX| =Ch 2L}t Slave Mode O|A S&% 4+ U= X == System Clock 0 ¥&S
gh=C},
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SCK Baud Rate = _ Teax
2% (SPIBR +1)
or
f
SPIBR = PCLK

2 x SCK Baud Rate

20.3.6 Open-Drain Output for Wired-OR

Multiple SPI Master 7t OfL|H Spl H{A Z20| Open-Drain & X|¥E

4ost 42 SPICTRL X|AES| woMP HIEE H7%t0f Open-Drain
Open-Drain 22 &g 2% 2rZtel =8 2t2l0| EtEA| pull-up X

2+ QICt. Open-Drain 30|

o=

= —

82 M3st=E & = UCh
SiC
I_

o= HOroF oot

20.3.7 Transfer Size and Direction

SPICTRL HX|AE2Q| SPISIZE HIEZ

M&37| 8/16/32 HIEES  MESICE
MSBF H|E

— 71—
£ HolH H&9| AIXES MSB(MSBF=1)Lt LSB £H St== SiCt

= =

SPICTRL EZIX|AEQ|

20.3.8 Write Collision

M& T 50| SPIDATA HX[AHO MI|E A=5IH

20.3.9 MODE Fault

SPI system O] Master 2 A& &1, nSS signal input line O| assert Z| = M, mode fault error 7} Z45IH,

SPISTAT 2| MODF bit O] set ElCl. Master device 2F MODF & ZEAIZ 5= A0, CHE SPI device 7t
master 7} E|2{11 g [ 2SO
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SPIF Interrupt

FIFO Of XMXEE= CoJHet TX shift BHXIAHIE 2%
o|O|stCt, Spl M&0| A2

oo FIOo|sE A Ol =
ISS =elgt = Us

A

MODF Interrupt
Mode fault 7t 2 O{Lt™

S
HOIHE T&dts 495 L,

nSS Interrupt

nSS port M= & HAI5I0] Hopot W7|H Zdtct.

HI x| ™
Interrupt O|C},

Mode fault 2t 012 7H2| Master 7t EXste B

st spl M&0

= 0|&9| Master 7}

TX_FIFO_FULL, TX_FIFO_EMPTY, RX_FIFO_FULL, RX_FIFO_EMPTY

e o
MMO=2 —

- TX_FIFO_FULL: 8Byte2| W5 FIFO 7} 2% i<
A =™, HXE HOole HE0| O|Fo{TIC

- TX_FIFO_EMPTY: TX FIFOO| XMYIFE HO|E7t RF H&
X|2E 7 HIIX|X] $R%7| W0 sPI H&0]
-RX_FIFO_FULL: RX_FIFO7} 2% ®{YFHSS

588 o

22 E A2 OfYCt

|O|StCE O] HEHOIM TX FIFOO| GO|EE O

|O|StCt, d2{Lt OF& TX Shift g

£ o|0|3tCt,
-RX_FIFO_EMPTY: RX_FIFO 7} 2% H|MSS o|O|stCt,
SSX
wos (>

1Byte TX FIFO Write 1Byte TX FIFO Write 1Byte TX FIFO Write

1Byte TX FIFO Write

SSX

Figure 20-5 1-Byte Transfer vs. Status and Interrupt

SCK

MOSI

nByte TX FIFO Write

nByte TX FIFO Write

nByte TX FIFO Write

Figure 20-6 n-Bytes Transfer vs. Status and Interrupt
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20.4 Register Description

20.4.1

Address : 0xA002_1000

SPI Control Register (SPICTRL)

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

7 R/W SPIEN : SPI Enable 0
0: SPI is disabled.
1:SPlis enabled

6 R/W WOMP : Wired-OR Mode for SPI Pins 0
0 : Outputs 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
0 : The inactive state value of SCK is logic level zero
1: The inactive state value of SCK is logic level one.

3 R/W CPHA : Clock Phase 0
0 : Data captured on the leading edge of SCK and changed on the
trailing edge of SCK.
1 : Data is changed on the leading edge of SCK and captured on the
trailing edge of SCK.

2 R/W MSBF : Most Significant Bit First 0
0 : 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.
20.4.2 SPI Baud Rate Register (SPIBR)

Address : 0xA002_1004

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W Serial Clock Baud Rate OxFF

K: fPCLK
2% (SPIBR +1)

Master Mode SCK < APB Clock / 2
Slave Mode SCK < APB Clock / 4
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20.4.3 SPI Status Register (SPISTAT)
Address : 0xA002_1008
Bit R/W Description Default Value
31:8 R Reserved -

7 R SPIF : SPI Finished Flag 0
0 : SPI is not finished.
1: SPlis finished.

6 R WCOL : Write Collision 0
0 : No attempt to write to the SPDR happened during the serial transfer.
1 : Write collision occurred.

5 R MODF : Mode Fault Flag 0
0 : 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
0 : 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_TXis 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_RXis full

0 R SRXE : RX FIFO Empty Status bit 0
0 : FIFO_RX is not empty
1: FIFO_RX is empty

20.4.4 SPI Data Register (SPIDATA)

Address : 0xA002_100C

Bit

R/W

Description

Default Value

31:0

R/W

SPI Data

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[0] in any transfer mode

0x0000_0000

20.4 Register Description
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20.4.5 SPI nSS Control Register (hSSCTRL)
Address : 0xA002_1010

Bit R/W Description Default Value
31:1 R Reserved -
0 RW nSSCON : nSS Output Level 1

20.4.6 SPI Interrupt Mask Register (SPIINT)
Address : 0xA002_ 1014

Bit R/W Description

Default Value

31:8 R Reserved

7 RW SPIFE : SPIF Interrupt en/disable

SPIF Interrupt occurs when transfer has completed.
0 : SPIF interrupt is disabled
1: SPIF is enabled

6 RW MODFE : MODFI Interrupt en/disable

0 : MODFI interrupt is disabled
1: MODFl is enabled

MODFI Interrupt occurs when two more master use data line.

5 R Reserved

4 RW nSSEN : nSS Interrupt en/disable

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
FIFO_TX_FULL Interrupt occurs when FIFO_TX is full

0 : FIFO_TX_FULL Interrupt is disabled

1: FIFO_TX_FULL Interrupt is enabled

2 RW STXEE : FIFO_TX_EMPTY Interrupt en/disable
FIFO_TX_EMPTY Interrupt occurs when FIFO_TX is empty

0: FIFO_TX_EMPTY Interrupt is disabled

1: FIFO_TX_EMPTY Interrupt is enabled

1 RW SRXFE : FIFO_RX_FULL Interrupt en/disable
FIFO_RX_FULL Interrupt occurs when FIFO_RX is full

0 : FIFO_RX_FULL Interrupt is disabled

1: FIFO_RX_FULL Interrupt is enabled

0 RwW SRXEE : FIFO_RX_EMPTY Interrupt en/disable
FIFO_RX_EMPTY Interrupt occurs when FIFO_RX is empty

0: FIFO_RX_EMPTY Interrupt is disabled

1: FIFO_RX_EMPTY Interrupt is enabled

174
20 SPI (Serial Peripheral Interface)
Copyright © 2015, Advanced Digital Chips, Inc.

20.4 Register Description



http://www.adc.co.kr/

[ ]

L ]
adc
BENCOD OB CRigs NG

www.adc.co.kr

adStar-L
Rev. 1.3

21 TWI (Two WIRED INTERFACE)

adStar-L 2 HE TwWI HA2t9| AIHHO|AE 8 TwI MO{7|E Li&SHCL. TWI & SCL I} SDA M3 E

ZFEICE.

21.1 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

21.2Block Diagram

N\

<«—»{J SDA

<«—»[J SCL
( TWIBRO/TWIBR1 >
START/STOP Condition >
Generaion >
K ) TWICTRL P
Avrbitration and i
n START/STOP Detection |«
8 \ 4
o0 ( ) TWISTAT <
% Address Compare
< Lad
) V
( TWIADR 8-bit Address Shifter -
¢ ) TWIDATA P 8-bit Shifter -—
Figure 21-1 TWI Block Diagram
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21.3 Functional Description

21.3.1 DATA TRANSFER FORMAT

SDA 2tQloj= ZE C|O|E Z0|= g H|ECt Of M&0Oih MEE = e HOIE £ HTEOf U]
@4CH. Start condition CH22| & HIO|E= FA HEO|CLH TWi-bus 7t Master 2 ZEZ &2 & If Master Of
ol FA TEIt MEECL ZE HO|EE CHEOlE ACK HIEZF Wa2h2Ch g4k Ojo|E Qb FA9| MSB
HIESE TEO0| AZEICEH

Write Mode Format with 7-bit Addresses
| S| Slave Address 7bits |[R/W|A|  DATA(1Byte) |A]P|
\L .

"o Data Transferred
(Write) (Data + Acknowledge)

Read Mode Format with 7-bit Addresses
[S| Slave Address 7bits |[R/W|A|  DATA(1Byte) |A|P|
4

"It T Bata Transferred
(Read)  (Data + Acknowledge)

NOTES:
1. S:Start, rS:Repeat Start, P:Stop, A:Acknoledge
2. |:| :From Master to Slave, |:| from Slave to Master

Figure 21-2 TWI-Bus Interface Data Format

21.3.2 START AND STOP CONDITION

Start conditon & 1 Byte 2| data & & & & RUCh 12|11, Stop condition 2 data T&E SEHCL.
Start condition 2 SCL 0| high & [ SDA line O| high—to—low £ transition 2tCt. Stop condition 2 SCL O]
high ¥ [ SDA line O| low-to-high 2 transition $tCt. Start condition O Z-SHH, TWI bus = busy 7t EICH.
Stop condition O] st = Twibus & XHFEA = Ch

soAa O\ /X OO T i
E . MsB Acknowledgement Signal Acknowledgement Slgrq'al H
: : from Receiver from Receiver :
R SO L A W 2 VO AW W ) Y Y A Y A AYAVENS
i Start ; ACK 1 1 L Stop
Byte Complete, Interrupt within Clock Line Held Low While
Receiver Interrupts are Serviced
Figure 21-3 Data Transfer on the TWI-Bus
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21.3.3 ACK SIGNAL TRANSMISSION

TLi7| QM= $=AICH2 £ AICHY| ACK HIEE ELJOF $ICH ACK EAE SCL
g St HIO|E CIO|HE &S ol 2% 9 7{el 20|

=
2 ROICE Master = ACK HIE H&S ?Iet 28 E2AS 4950 SHCf.

rou
JH
=2
R

SAMEE2 ACK 28 EAE 2y 22 [f SDA 2212 “High’2 THE7| I8 SDA 2tQIE =O0tF OF iy,
S

= = =
LS =471 ACK A I SDA 2212 “Low’Z /XS0 sCL 2| oty HM2| “High” TZt0ilM SDA £
2

ACK BIE= AT EQO{E2Z control register 2| TXACK H|[ES M8l ACK L} NOACK 2 MEiZt

+

Clock to Output

Data Output by o

Transmitter : \ / X X :X X
Data Output by
Receiver :

SCL from 1 >
Master ! Start } N : T
Start ) H
Condition Clock Pulse for
Acknowledgement

Figure 21-4 Acknowledgement of TWI

21.34 READ-WRITE OPERATION

&4 SE ZEO|M OHojH & =0 Twi-bus IHHO|AE OO #|ZH Z|X|AEHO| OO|E7 &H|E
UH7tX| 7|Ct2jof sict, CfolE AO{&E Mj7tX| ScL 2tel2 Low 2 |X|E ZO|Ch MZ2 CI0|E 7t GHlo|H
T ZH XIAHO| ANX| 2 LEM SCL 2 release ECt.

Interrupt & AF2E AL, TWI = X HO|H M& Z interrupt £ QESICH CPU = interrupt 288 g2
Fof 22 Oo|HE o £2Ct.

A BE DEO|A HO|HE A8 =0, TWI bus £ data S A0 Z W7tX| 7|Ch2ICH A=l Bo|E 7t
A0 Z W7tX| scLS Low 2 |X| =t MZ2 data 7 43Xt CFE0| SCL 2 release L},

Interrupt & AF&Z 42, TWI = HIO|HE 4ot = interrupt & ZHBIL, interrupt request & #2
CPU £ data & &=Lt
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BUS ARBITRATION PROCEDURES

ol 7H2| master 7} bus & SA|0| X O = A2 ol
£ CFE master 7F LHE'Y Jow level 2| SDA line 2

2tX|SHCE SDA line Of high level 2 WHE'H master 7}

QIASHH, HHX| TWI bus & At2AI0| Ot CHE master 7t
MofstCtn QM HOJE ©&E2 O Ol TSR] Y& Lt
Devicel 1 Device2 If SA|0| master mode £ S&6t= 20| SCL 2tRI0A HMSHE S5O Y2
2@ Ch3ar 20| 57|37t O|FO{ZICt
) start counting
1 wait state HIGH period
CLK1

CLK2

counter reset

N
SCL

Figure 21-5 Bus arbitration 1 of TWI

=

SDA 2tOI0f| LIEtLHE data 440 M2t Devicel, Device2

= St *uEE #e= E2
masterl loses Arbitration
DATAL # SDA
DATAL '_\__/_\ Y
DATA2 —
\
SDA -
SCL j
Figure 21-6 Bus arbitration 2
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21.3.6 ABORT CONDITIONS

arbitration0] ZMsIX| Q2 AL
1. TWICTRL HX[AE2| MSTR HIEE 2|0 A|7|H stop ZZ10| ZdBICt
H =

2.NOACK Z43t0] stop Z£710| ZdolCt. F ACK TZH0|M SDA H=7t “Low’7t OFL|TH RSt

Arbitration ZH0| 2|3 HMOjAS &2 B MSTR HE= 22/0] &[X[ZF 0|0 2[$ stop condition 2
LYSHR| P X T S scL 232 of HO|E T E7HA| e HO|H =32 SDA & High

21.3.7 Operational Flow Diagrams

TWI! initialization

TWI = HA =7|2p7F O|F0{M0f oLt

BEGIN

Enable TWI by setting
TWIEN

Register setting

Enable TWI interrupt
(Optional)

END

Figure 21-7 TWI Initialization Flow Char
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Master Transmit / Receive

Twi o HiolH &iah HojH =40

CHel Flow chart OICH. &4l Al 41 Ao ANM 7+Y 2

Xpo|F2 =4l Alof= OHX|9} HO|HE ==4I3t7] &0l ACK HIEE NOACK 2 27E3st= EHAI7t © UChs

O T

HO|Ct. O] A2 master 7t slave OfA OFX|8f =41 GIO|HYS L2[7] et AO|Ct. ot A HIOIHE

g5t7] sl TWIDATA BX|AE S| dummy read EHA7F ZR3ICH

[

£=AS7| st scL E8S M

_><

BEGIN )

[
<

YES

Bus Busy ?

NO *4

Write Slave address
(TWIDATA)

v

Master
(MSTR =1, START)

l€
>y

Transfer
Complete 2

ACK

Write DATA
(TWIDATA)

YES [¢
y

Transfer
Complete 2

Last Data?

Clear Master Mode
(TWIMOD=0, STOP)

v

C END D)

Figure 21-8 Master Transmit Flow Char
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—( BEGIN  e——

YES

Bus Busy ?

Write Slave address
(TWIDATA)

'

Master
(MSTR =1, START)

Transfer
Complete 2

YES

Dummy Read
(TWIDATA)

|

Transfer
omplete 2

NO

last Data -1 ?

TXACK =1
Seting(NOACK)

y VES

Read data
(TWIDATA)

Transfer
complete 2

RXACK
(don ' tcare)

y YES

C END )

Figure 21-9 Master Receive Flow Char
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Bus Busy ?

Write Slave address
(TWIDATA)

'

Master
(MSTR =1, START)

Transfer
Complete 2

RS(Repeated Start) is
Set RS (repetes start) occurred by other slave
TWICTRL to Generate access or MSTR or tx/rx
RESTART configuration .

'

Write Slave address
(TWIDATA)

Transfer
omplete 2

YES

Dummy Read
(TWIDATA)

|

Transfer
omplete 2

Read Data
YES (TWIDATA)

NO

last Data -1 ?

Set TXAK in
TWICTRL to NOACK

¥ _VES

Read data
(TWIDATA)

Transfer
Complete 2

Figure 21-10 Master combined format Flow Char
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Slave Mode (Polling mode)
C BEGIN )
|
NO(NOACK)
YES(ACK)
Check SRW bit in
TWISTAT for
Rx Tx/RX Tx
A >
Read dummy data
»  From TWIDATA Y
(for tcie bit clear) Write Tx Data
(TWIDATA)
) 4
Transfer
Complete ?2
Read Rx Data
(TWIDATA)
YES YES
Bus Busy ? Bus Busy ?
NO NO
v
C END )
Figure 21-11 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

e

Figure 21-12 Slave Mode Flow Chart (Interrupt)

A
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21.4 Register Description

21.4.1 TWI Control Register (TWICTRL)
Address : 0x8002_1800

Bit R/W Description Default Value
31:8 R Reserved. -
7 RW TWIEN : TWI Controller Enable. 0
TWI S5AE QI8HAM CHE register2| settingd]l %A HA 0O bitZS
setA|ZICt.
0: Disable 1: Enable
6 R Reserved. -
5 RW TWIMOD : Master/Slave Mode Select. 0

=13

00l 12 HHHH Master mode?t MEHE[HA START conditionO|
MBHCH cleark|™ STOP conditionO] 25t1l, Slave mode2 2t
Ch. cleark|E2te MO HEHE 82 HEf2IH, STOP condition2 '
SHX| @=Lt

0: STOP condition2 L4 A|7ICH,

1: START condition2 2 A|ZICt

=
.
o

4 RW TWITR : Transmit/Receive Mode Select. 0
Master ModeOl| A 2| & S2E ZAFTHC}
0: TWI Master =4
1: TWI Master &4

3 RW TWIAK : Transmit Acknowledge Enable. 0
0] HE= ACK 7Zt 3Qt0|l SDAlinel| #t2 ZA7Estet.

Master Receive Mode® [ OpX|2} HIOJE T& Y I NO ACKE Hl
Olf T&O| Otx|2AS LtEpHC OX|2F H& = NO ACKO|H,

o= = L
STOP condition® ZHAYA|7ICH
0: ACK bit =“0” — ACK (acknowledge)
1: ACK bit = “1” — NO ACK (no acknowledge)

2 RW REPST : Repeated Start. 0
0| bitE 12 write 3™, TWI controller 7} Master¥ [f Repeated

START conditiongs 24 A|ZICt. Repeated START conditionO| 245}

H clear=lLCt.

0: N/A
1: Repeated START condition2 ZHAiA|ZICt,
1 R/W TCIE : Transfer complete Interrupt enable bit 0
1-bytettR|Q] H|OJH F&O0| 2A=EAS M, DHEE M ORE
A}
0: Disable 1: Enable
0 R/W LSTIE : Lost arbitration Interrupt enable bit 0
Master2 &% A, M& ATt QIAS 4%, UHEE U R E
Zgett.
0: Disable 1: Enable
185
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21.4.2

TWI Status Register (TWISTAT)
Address : 0x8002_1804

Bit

R/IW

Description

Default Value

31:10

R

Reserved.

9

RW

TXEMPTY : TX Buffer Empty.

&4 MOl MEfS LIEFHCE oY W,
ct.

0: 4 Hmo| 2 Ho|y7t A

1 S BT HIAS

ro
Ot
rir

U2 E write® = 2

RW

RXFULL : RX Buffer Full.

T4 IOl MEfS LIERHCEH 19 O,
ct.

0: =4l HI7t H| Y

1 =4 HIHo 101.72* CIOIE 7t US

ro
Ot
rir

UOE write® = 2

TWIDT : Data Transferring Bit.

¢k HO|E & E MOICh setT|X, TWIDATA ZIX|AHE readbt
write® O clearZlCh  EESFE O] bit0fl 12 writeStH clear®!Ct.

0: HIO|E ®& &

1: 3t HIO|E ML &A=

TWIAS : Addressed as Slave Bit.

AtA19| address?t & 22 address?t LX|Z W TWI controller=
slave2A SZstAH EICh TWICON BIX|AETL writek|7{Lt, STOP
condition &4 Al clear &Ll

0: Address’Zt YX|SHX| %=

1: Address?7} X[

TWIBUSY : Bus Busy Bit.

TWI bus AEHE 2|O|$HCE START condition0l| 2|8l set |1, STOP
condition0ll 2|3} clearEICt. O] HIEO| 02 writeStO & clearElCt.

0: Bus idle &}Ef

1: Bus busy AHEf

RW

TWILOST : Lost Arbitration Bit.
TWI controller?t master mode® M, bus®| A0 HstS 9l

=
setEICh AZEQOHOZ cleard|ZFO{0F SHCl 1S writed}
Cf.
0: Lost arbitrationO| ZH445HX| AUZ

1: Lost arbitrationO| 24435t

TWISRW : Slave Read/Write Bit.
TWI controller?} slave mode® f &4 &2 LIEHMHCE
0: Slave =4l 2E

1: Slave 4 2 E

Reserved.

RW

RSF : Repeated start flag
Repeated START conditionO]

=]
Repeated START condition0| 2’45} H setT|H, STOP condition0| &
Mt LE, setEl AEHOIA O] bitd]l 12 writeStH clearE!Ct,

0: Repeated START condition0| Z’l3tX| UAHLE STOP conditionO|
st
[=1n

MBI =X EQISl= flag bitO|Ch.

.

1: Repeated START condition0| 24532

TWIRXAK : Received Acknowledge Bit.

ACK T7t0] £0{2 SDAlneQ| 2 2lo| stct.
0: Acknowledge 2!

1: No Acknowledge <=4
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21.4.3 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 addressS LtEHHCH
[7:1] = Slave Address
[0] = Not mapped
2144 TWI Data Register (TWIDATA)
Address : 0x8002_180C
Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW | 1w data : TWI HIO|E{Z L}EFHHCE. 0%00
Write - &4 HIO|E 52 T device?| FA.
Read - =4I O|O|E
21.4.5 TWI Baud-Rate 0 Register (TWIBRO)
Address : 0x8002_1810
Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW Baud-rate 0 Value. TWIBRO = 3 O0XOF
21.4.6 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 =0 OxFF
TWIBRO = f . x700ns +3
_ fPCLK
(2TWIBR1+TWIBRO + 7)
f TWIBRO + 7
TWIBR1 = &K _
2SCL 2
* focc = AMBA APB clock frequency
*SCL = TWI transmission rate
ex) 2F2F APB clockO| 50MHz 0|11, TWI transmission rateO| 400KbpsO|2t™ Z|4F A2 CtZar ZCt,
( fpek = 50MHz, SCL = 400Kbps)
TWIBRO =50MHz x 700ns + 3 =50x10° x 700x10~° +3=238
f 50MHz 50x10°
= POLK = 400Kbps = = 400x10° = ————
(2TWIBR1+TWIBRO+7) (2TWIBRL+38+7) (2TWIBR1+45)
3
X (TWIBRO +5)
TWIBR1 = P .
- 700ns: rise time, fall (fast mode, max) for the synchronization
- 3cycle: low, high duty for the synchronization of ratio
187
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<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)
24Mnz 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)

* Above table can bear some errors.

TWI baud rate &2 data setup time, hold time2 & 3}7| IsiM
scle| Low T1Zt2 scl2| HIGHTZ O&e| g2 27 dioF oot

EX)
50 Mhz, 50kbps Ol A scl2| LOW= TWIBRO (38) + TWIBR1 (479) O|LC}.
O| M, scl ] LOW T7ZF2 517(0x205)7t OF:l 17(0x11)0| =IC},
(TWIBRO + TWIBR1 2 5000| HO{ME QF ZIC}H)
0] Z& Z<, data setup time, hold timeOf CHSIO] =& & = Q17| {20 F4XQl =%0| O|F 0 X|X| &
=Lt
data setup time, hold time2 =25}7| A= X2 TWIBRO &7 0|49 Low+7t0] ER3t7| I{FO0|LC}.
* TCF interrupt.
tcf_irg interrupt AlS = HIO|E M&9| E0f gMst= AMS O|CH1-byte).

0] A== scL 2tele| 9 ™ toggle = Off LEEFHCE(TCIE(Confirm Transfer complete bit )).

\ S T
SCL \ / 1 \ / 2 \ / § \ / 8 \ / 9 \l | | |/_
I
tcf_irq i I/—\i )
twi_irq f \

o |

3(§ycle :'Lcycl'e 4cycle'
Figure 21-13 Tcf interrupt wave form

ek /T Ty

(N+4 cycle) (1cycle)

'k N+1 cycle ) ! 4 ! |
SCL “ « ) )
| 2 | ) 3cycle | |
< > > > >
| TWIBRO + TWIBR1 | High edge TWIBR1 | Low edge
l |

Y

| Low

Figure 21-14 SCL Hold wave form

High

\
|
|
|
|
I

* X2 high edge 7t2t2 4cycle O|Ct. Z|CH high edge TtZ2t2 4-cycle + a. (TWI 7} master
Mode 2 S5t AL, slave U A SCL 2t212 low 2 hold 8}7| W-20|CH

188

21 TWI (Two Wired Interface) 21.4 Register Description

Copyright © 2015, Advanced Digital Chips, Inc.


http://www.adc.co.kr/

adc

Sorees g s v adStar-L
www.adc.co.kr Rev. 1.3
22 SOUND MIXER
22.1Features
- 4-CH. Mixing
- Re-Sampler
- Gain Controller
- 32-Depth Buffer for each channel
- 1-CH PWM output for Stereo or 2-CH PWM output for mono (1-CH Digital Modulator)
22.2Block Diagram
Interpolation
¢
T P
Nearest-neighbor Linear
GAIN
N . N
CONTROL
BUFFER RE- GAIN
> (FIFO) > sampLER | »] coNTROL | ”
IN-0 | ouT >
> IN-1 *‘
BUS ’
<—>» INTERFACE > IN-2
(APB)
> IN-3
Figure 22-1 Mixer Block Diagram
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22.3Low Pass Filter for Digital Modulator

220pF

27K

0.47uF/16V

N > I 208 ™
K 4 >
+

v

Figure 22-2 Low pass filter for digital modulator

22.4 Sound Mixer clock

dm_clk_sel[2:0]

dm_clk_div_val[3:0]
clk16_0 — ‘

clk16_1—

clk15 — 11- MCLK Sound Mixer Clock
clk25 —— g

1/16

clk45 ——
clk5 —
clk256 ——

main osc clk

Figure 22-3 Sound Mixer Pre-Scaler

Figure 22-3 Off LIEtH BRQE Z0], MCLK Of CHH 8 7Ho| 7h&%h 4A7F QUCH MEE 22 F7t2 3¢
9N 2E 7H7] MOl 1~1/16 MK 2E HIEZ 2% 2 £ QUCH 4.2 Clock control & X)
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22.5 Mixer Block Diagram

Mixter_regif ;-MIX—[eL*w-E ——————————————————————————— 1
it i
BUFFER GAIN |
; | (o) [] QUANTIZE |—RE-SAMPLE|—> olreo) ]
i 0|7
|
\ 1
Mixter_IN-1
e e ———————— -
it i
BUFFER GAIN |
y | (o) [ QUANTIZE |—>RE-SAMPLE (> oore [T
i )| €7
| |
APBBUS | ——————————————-— —mmmmmmm -1
INTERFACE Mixter_IN-2
(regif ipiiniiniiiiisiiii ——————— -1
|
—>
BUFFER GAIN |
. | (o) [ QUANTIZE [——>RE-SAMPLE [ o lreny 1]
i 21|«
|
\ -1
Mixter_IN-3
_______________________ ————————y
i i
BUFFER GAIN |
. | (o) [ QUANTIZE [——>RE-SAMPLE [ ooy -
i )|
|
L 1

* Sound mixer = 4ch input(INO~3) O EX 3t11, 1ch output(out_2)0| =XY

AMP_ctrl
Mixter out
|
| Dij
gital
MIXER GAIN
Core 1 conTroL [F*| modulator
| PWM
|

PWM_P [0]
—
MONO
PWM_P [0] } }
>
STEREO
PWM_N [1]
I
} MONO

PWM_N [1]
—

Figure 22-4 Sound Mixer output diagram

ro

Ct,

Figure 22-4 Off EA|El HEQF 20| INO~3 12|31 out O] X} 8/ PWM_P, N & 7§E At83® mono £
o|1 47|E At23IH, stereo =2 0|LC},

22.5 Mixer Block Diagram
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22.6 Register Description

22.6.1 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 0x0
0: Nearest-neighbor 1: Linear
27:25 R Reserved -
24:16 R/W Step for re-sampling O0xOFF
N = ((InFs * 256 ) / OutFs ) — 1, (N=0~511)
15:10 R Reserved -
9:8 R/W Out selection 0x0
10 : Out
7:4 R/W Mode 0x0
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
3 R/W DMA request 0x0
0: Disable  1: Enable
2 R/W Interrupt 0x0
0: Disable  1: Enable
1 R/W L/R swap 0x0
0: Disable  1: Enable
0 R/W Active 0x0

0: Disable 1: Enable
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Address: 0xA002_1CAO0 (OUT)

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W Active 0x0
0: Disable 1: Enable

22.6.2 Mixer Volume Register (MIXER_VOL)
Address: 0xA002_1C04, 0xA002_1C14, 0xA002_1C24, 0xA002_1C34,
0xA002_1CA4 (IN-0 ~ IN-3, OUT)

Bit R/W Description Default Value
31:16 R Reserved -
15:8 R/W Right gain (+0.5dB) OXFF
O0XFF(0dB) ~ 0x80(-63.5dB), 0x7F~0x0(-~dB)
7:0 R/W Left gain (+0.5dB) OxFF
0xFF(0dB) ~ 0x80(-63.5dB), 0x7F~0x0(-~dB)

22.6.3 Mixer Buffer Status Register (MIXER_BST)
Address: 0xA002_1C08, 0xA002_1C18, 0xA002_1C28, 0xA002_1C38

(IN-0 ~ IN-3)
Bit R/W Description Default Value
31:6 R Reserved -
5:0 R Buffer count value 0x0
0(Empty) ~ 32(Full)

22.6.4 Mixer Data Register (MIXER_DAT)
Address: 0xA002_1COC, 0xA002_1C1C, 0xA002_1C2C, 0xA002_1C3C

(IN-0 ~ IN-3)
Bit R/W Description Default Value
31:0 R/W PCM data -

22.6.5 Mixer Out Register (MIXER_OUT)
Address: 0xA002_1CAC (OUT)

Bit R/IW

Description

Default Value

31:10 R/IW

Reserved

9:8 R/W

Step for over-sampling
00: x1 01: x2
10: x4 11: x8

0x0

7:4 R/W

Sine wave generation (For test)
0000: Disable otherwise: Enable

0x0

3:2 R/W

PWM modulation
00: Class-AD single side modulation
01: Class-AD double side modulation
10: Class-BD single side modulation
11: Class-BD double side modulation

0x0

Noise transfer function
00: Disable 01: 4th-order FIR filter
10: 5th-order FIR filter 11: 5th-order optimal FIR filter

0x0

22.6.6 Mixer Interrupt Status Register (MIX_IST)
Address: 0xA002_1CCO

Bit R/W Description Default Value
31:7 R Reserved -
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-0 interrupt 0x0

22.6 Register Description

Copyright © 2015, Advanced Digital Chips, Inc.
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23 ADC CONTROLLER

| -

adStar-L 2 100KSPS 12-bit SAR ADC £ LHZICE HE &% frequency & 1.2Mhz O[CL. Conversion

cycle 2 ADC input clock 22 15cycle O|C}.

il

: ™ c I ——— Trig Timer0
. nterrupt rigger Contro . . -
adc_irq+ Interface y Logic Trigger input  ——— Trig Timerl
— - ——— Trig GPIO A
| +———— TrigGPIO B
3 —— TrigGPIOC
» adc_dsel )
—— Trig GPIOD
E APB » adc_clk Tria GPIO E
< Interface i ADC » adc_start r?g
i Controller » adc en N9 GPIOF
10 -
adc_ad
adc_eoc
— h 4 -
dma_clr
dma_req+4 DMA ~
-reqs Interface
dma_lreq ¢ FIFO
Figure 23-1 ADC Block Diagram
23.1Features
- Various SOC source select
- Continuous Mode support
- 4-depth FIFO
- DMA Mode (in FIFO Mode)
- 4 channel input
194
23 ADC Controller 23.1 Features

Copyright © 2015, Advanced Digital Chips, Inc.


http://www.adc.co.kr/

adc

avanced Ci crigs 1<

www.adc.co.kr

adStar-L
Rev. 1.3

23.2 Register Description

23.2.1

ADC Control Register (ADCCTRL)
Address : 0xA002_3800

Bit

R/W

Description

Default Value

31:16

R

Reserved

15

R/W

External Trigger Enable
1: External Trigger enable
0: External Trigger disable

0

14:12

R/W

External Trigger Source Select
Choose trigger source for SOC
000: Timer O 001: Timer 1
010: GPIOA[7] 011: GPIOBI0]
100: GPIOC[7] 101: GPIODI[7]
110: GPIOE[7] 111: GPIOF[7]

000

11

R/W

Periodic Mode Selection
0: Normal Operation Mode (1 pulse SOC Generation)
1: Periodic Mode (Continuous SOC Generation)

10

R/W

DMA Last Transfer
FIFO ModeO|1, DMA Mode¥ [, O| bitE 12 setSt™, DMA Last Request

£ %, RequestZt LMSHH clear

R/W

DMA Mode Enable
FIFO Mode¥ Z<2, O] bitE 12 setstH, FIFOZ} fullo] E UHOICE DMA
HEE2 9A.

DMA Last Request”} 2 45tH clear

R/W

FIFO Mode
1: Using FIFO
0: NOT using FIFO

R/W

ADC Channel Selection
000: ADCINO  001: ADCIN1
010: ADCIN2 011: ADCIN3

00

R/W

ADC Source clock selection

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 =71 ADC Source clock®] F=7]2] 1247} #t}.,

00

R/W

ADC Start Conversion(STC)
12 MYslH soc L4, ADC Clock@ 2 3t F7|7} X|LIH clear.

R/W

ADC Enable
0: ADC Disable
1: ADC Enable

23.2.2

ADC Data Register (ADCDATA)
Address: 0xA002_3804

Bit R/W Description Default Value
31:12 R Reserved -
11:0 R 12-bit ADC data 0x000
23.2.3 ADC FIFO Register (ADCFIFO)

Address: 0xA002_3808

Bit R/W Description Default Value
31:12 R Reserved -
11:0 R In case of ADC FIFO Mode 0

12-bit ADC FIFO Data

23.2 Register Description

Copyright © 2015, Advanced Digital Chips, Inc.
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23.24 ADC Status Register (ADCSTAT)
Address : 0xA002_380C

Bit R/W Description Default Value
31:9 R Reserved -
8 R EOC status 0

0: EOC have not occurred.
1: an EOC has occurred.

EOC7t &Y ™= W, ‘12l HEN7t =, O] bitE H2H Clear EL.

7 R EOC Occur Check [START/EOC pair] 0
ADC START and ADC EOC pair latchS ME} S ZQ 8=
START O|= ADC EOC7t &l StX| §UAUS d< 19| &E{7} =Lt
EOC7} &4 3}7Lt EOC ResetE set WS AL, ‘09| MEN7} =0t

6 R FIFO Overflow 0
10|™ FIFOZ} Overflow=|UCH= 2|0|0|H, Overflow AEHOIA MZ2 GO|
B7l E0{2H, 2eiF HOo|EHEH AXNZd, ME2 HO|E7t FIFOO| A0

A ey,
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

23.2.5 ADC Control Register2 (ADCCTRL2)
Address: 0xA002_3810

Bit R/W Description Default Value
31:5 R Reserved -
4 R/IW EOC Reset 0
0: Disable
1: Enable

ADC START and ADC EOC pair latch& MEi S ZL, |8&35l0, ADC
START O|Z ADC EOC7t UM o}X| %g AL, Controller?|
AE2 StE=0 AR EICH

- —

3:1 R Reserved -

0 R/W Latch Select 0
‘0 Y AL, ADC START O|F EOC7t 24 & MOtCt dataZ latch SHO,
‘'Y 42 ADC START 0| H& EOC 7} &M WS MTt datag latch St
, EOC7} X|&£Ho2 W dioj2ts, CHS ADC START O|Z EOC7t M
st 71X, dataS latch SHX| &=Lt

-

fl
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24 TFT LCD CONTROLLER

24.1 Introduction

LCD Controller = Register, Timing Generation, Address Generation, FIFO Control, Sync Control, Request
Generation, External Sync Detector 25 S22 74|06 QUC}

LCD Controller & Screen Refresh & 2[3t0, =2 MZ2[e| CIOJHE 9/0{27| 28l0f Request
Generation, Request Address Generation, FIFO Control 50| 2H, VGA ZEE 2|8t Sync Control 250|

RACt. Timing Generation 222 LCD Controller 2| M#M 9l Timing & A 0 $tCt,

LCD HEEZ+ synchronous LCD QU HO|AE X2| BICh LCD CIAZ 0= provides timing 1 data
£ UM} graphics refresh $HCH EPH T2 249 EtO|Y FOjE 0|88t E Z C|AZ 0l St
A7|E ChYSHA X[ FotCt d2fEA HOlHe Nel2lo =Y HEHo| M7 ECh Z2Y HEHes A|AHCO|

PSS

g = AT Dm % EIT LCD ZX[of J2H HOHE &8 2HCf.
iz

DMA X2 e|F LcD o Z HMEHZFES HoEe &8st S§& M&E ofLf =gk cPu =
WML APB HAE Soff HXAEHE TE 8 7|Z5t7| 8 MS &t Cl&E20] 2852 flst Z Y
HO|E= AHB CIEEO|AE S HE2|2FE X = EHO|Y Y =52 gt ofF B0l 4492

BY oo

VSYNC
YN
N scmc » HSYNC
Timing DispEN
4 ¢ )
APB Bus ¢ REG ¢ "I Gen » Interrupt
—
h 4 h 4
Ctrl |4 q F(I:l;(l)
A 4
Graphics data  AHB Bus DMA ¢ ) FIFO » RGB data[23:0]
from frame buffer
DOTCLK » DOTCLK

Figure 24-1 LCD Controller Block Diagram

24.2 Features

General features of the LCD Controller include:

- Supports up to 24-bit data output; 8 bits-per-pixel (RGB).

- Supports up to SVGA(800x600) resolution.

- Supports TFT color displays.

- Internal Color Bar Generator

- Programmable timing for different display panels.

- AHB bus master interface to access frame buffer.

- A page-flip double buffering mechanism, synchronizing read and write access to system memory, to prevent
tearing effects.
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24.3 Functional Description

24.3.1 LCD clock source and divider

% Figure 24-2 £ LCD 23 1} lcd_clk_sel % lcd_clk_div_val MO HEO ot 8 AA

o
HEEZE 20 FLI. (Section4.2, Clock control &),

DOTCLK = LCD C|AE2|0[0f 28 ALEEl= A& o 7|F 230 AH82 2 Hgh &Lt
lcd_clk_sel[2:0]

clk16 0 — lcd_clk_div_val[3:0]

clkl6_1 — ‘
clk15 — - DOTCLK IéltingcbictJrltlrkoller
clk25 —— 1/16 4@
clka5 —— LCDCON[22]

clks — R
clk256 —— ’ []erss oorcun o
main osc clk g

Figure 24-2 LCD Clock

24.3.2 Double buffering

Oz 2 74e| = HEHE Zt= 0| HIZESICH(front buffer, back buffer).
=2 S7\7t &l g WmOrX| flip ClAZ 0] X|H0| & ohot CIAEY 0| &0 2FE|7| FO| CHA| IO
718K $AE XS B g It Art ol2st S7|3t= OlF HmEES AEY [ tearing &

og 4 At AS of0eot

—

[ 2=2
o=

Base Address 0. Base Address 0.
A
Front Write Graphics Front
buffer data buffer
LCD LCD
Controller Controller
—
Base Address 1 ~_ . Base Address 1 - _
Flip
at vertical syn

Write Graphics . Back Back
data buffer buffer

Figure 24-3 Flipping Structure with double buffering

LCD MO Z{|XIAE (LCDCON)Q| [19]® H|EZ7} HHEOUe 42 HE HEHIS AL
42, Flip Control register 2| AZEQI0 E& Q¥ 482 Z LcD =& &7|0M O
CIAEZ0lE B =+ QUCL MEiMo=z FEHMEY 7HX| Zt2to| Zp HIol AlZ =
Hola OoEZa PX|AH MEE S T4 =CHLCDBADRO, LCDBADR1, LCDBADR2, LCDBADR3

registers). T HIHO| =& Flip Control register [7:6]0] 2|3 Z™EICt
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24.3.3 LCD Interrupt

LCD HEZAE, 45 £7| A% Al AHBES MY Bt

—_—=
PIEHEEE 0|F HHY & SHS dd & M, 7|2 F2E N =23 St=0 A8E & ULt

[

24.3.4 HSYNC, VSYNC

24 ZIoloM BE TMe |cpof ML, HSYNC 2| EfO|O0| LCDHT & £ =212 =IC},
LCDHS % LCDHA 2 S8 =, HSYNC & ®& BTk HSYNC £ DOTCLK 9| 45 L& 3t edge Ol &7
SIEE =2 2 = UL} 0|2 DOTCLK BHHA|ZCEMN active EICHEEE Z202(Y & 5+ ULCh).

o

—_
S
=2

£ 2t91E0| Lcp 2 ®&E X, VSYNC 2| EFO[YO| LCDVT, LCDVS % LCDVA HHXIAHE
Sof Z2HWS E 20| vSYNC= E= THCh

VSYNC & DOTCLK 2| &#& E& 5 edge 0 7| st=8 =213 & = ULt
0|42 DOTCLK BHHA|Z2SZM active EICHEME T2z & 4= QUCh.
EfO| FA-oof cist XtAst L2 Section 24.3.6, VGA Timings, & 1.

otefol 122 640 X 480 A& =0l Cist Horizontal Total, Sync Start(End), Active Start(End), Vertical Total,
Sync Start(End), Active Start(End) Z|X|AF setting O 2t 44 %= Sync. Signal Timing O|Ct.

HSYNC, VSYNC 4lZ = Default Low active O|0H, LCD Control Register [5:4] Bit & O|&3}0| active
polarity & X 0{& 4= UL} Horizontal, Vertical Active ~l S = High active O|C}.

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

Dotclock||||||||||||I|||||||||||||||||||||

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

Hsync | [
Hor. active l |

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

TS D 65 &5 60 (5 & 3 & € & € €2 €3 € D & &
Vsync l I I_

Ver. active . ] |

Figure 24-4 LCDC Horizontal, Vertical Sync / Active Signal Timing
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24.3.5 DISPEN (Hor.active)

O] A== HIO|E{7} GO|Ef HAOM f=RStL, QF LCD CIHO|AE A|EE 57| 28] AHE EICt
(R[7:0], G[7:0], B[7:0)).

DISPEN = DOTCLK 2| &% E& ot edge 0l 7|3t f =224 & 4 QUCH 0[H2 DOTCLK

BHHAIZ S 2 M active EICH

24.3.6 VGA Timings

The following timing parameters can be programmed:
- Horizontal front and back porch
- Horizontal synchronization pulse width
- Number of pixels per line
- Vertical front and back porch
- Vertical synchronization pulse width
- Number of lines per frame
Table 24-1 Typical VGA Timings

Format Dot Horizontal (in Pixels) Vertical (In Lines)
Clock Active Front Sync Back Active Front Sync Back
(MHz) Video Porch Pulse Porch Video Porch Pulse Porch
THd THf THp THb TVd TVf TVp TVb
QVGA
240%320 5.33 240 - - - 320 - - -
WQVGA
480x272 9.000 480 - - - 272 - - -
VGA
640X480, 25.175 640 16 96 48 480 11 2 31
60Hz
WVGA
800x480 33.3 800 - - - 480 - - -
SVGA
800x600, 40.000 800 40 128 88 600 1 4 23
60Hz

Horizontal Timing registers
Horizontal Synchronization ®A Z(THp), Horizontal Front Porch(THf) 7|, Horizontal Back Porch(THb)

7|, Pixels-Per-Line(THd)= LCDHT, LCDHS, LCDHA BIX|AEE O siC}.

Efo|Y TFd2 Of2 A2 AL ofCt .
LCDHT[10:0] = THf + THp + THb + THd
LCDHS[26:16] = THf
LCDHS[10:0] = THf + THp
LCDHA[26:16] = THf + THp + THb
LCDHA[10:0] = THf + THp + THb + THd

hor_total (total pixels per line)

hor_act_start hor_agt_end

|

HorActive L‘
HorSync
[@

End / Start

Start

hor_sync_end

hor_sync_start

200
24 TFT LCD Controller 24.3 Functional Description
Copyright © 2015, Advanced Digital Chips, Inc.


http://www.adc.co.kr/

[ ]
.dc adStar-L

www.adc.co.kr Rev. 1.3

Figure 24-5 Horizontal Timing

Vertical Timing registers
Vertical Synchronization 22 Z(TVp), Vertical Front Porch(TVf) 37|, Vertical Back Porch(TVb) 37|, Lines-

Per-Frame(TVd)= LCDVT, LCDVS, LCDVA HX|AEZ KO $tC}.

EtO|Y M2 CHS AS AR $iCt .
LCDVT[10:0] = TVf + TVp + TVb + TVd
LCDVS[26:16] = TVf
LCDVS[10:0] = TVf + TVp
LCDVA[26:16] = TVf + TVp + TVb
LCDVA[10:0] = TVf + TVp + TVb + Tvd

ver_total (total lines per frame)

ver_act_start ver_adt_end

<

VerActive | L‘
VerSync
[@

End / Start

Start

ver_sync_end

ver_sync_start

Figure 24-6 Vertical Timing

ofgfel & R ZhA| 2etHel CAZ20] ofd=0of Ciet 278 O|Ch

Table 24-2 Register Values for VGA timing

Register LCDBA LCDHT LCDHS LCDHA LCDVT LCDVS LCDVA LCDCON

(gggigg% 00000000 | 00000320 | 00130073 | 00A00320 | 0000020D | 0007000D | 002B020B | 00080000

(1800506><X660208) 00000000 | 00000420 | 002300C3 | 01000420 | 00000274 | 0004000A | 001A0272 | 00080000

* Register Value= Hexa-Decimal g!.

* Memory Read Request= FIFO2| Half Positiong 7|E2E .
=

ok

0%

* Screen Display Mode= Normal operation2 7| &2 2
* H(V)SYNC. Output Polarity= Low Active 7| & 2.
* H(V)SYNC. Output Select= Internal blockOf| Al &=l SYNC. Output2 7|=2 =2 &t
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24.3.7 Color Bar Test Pattern Generation Block

LCD Control Register [1:0] Bit O] “01”% [ Color Bar Test Pattern Generation 252
HEZz2[e] HOHE Yo7 Generation, FIFO Control
H| 2 3tEIC} Video Data Mux & Serialization =20 A| Color Bar Pattern Video Data 7t ME{E|0f & EIC},
Color Bar Pattern & 2Z5E ZZEM, SlM Lot HEM M HopAd Wb T2kl 20 2 g E| 0,
Sl off AEglo] BYPt BXE =Lt THYF Active T17H0| HESHA 8 Q| HiIb E|X| Y=CHH BHHO
REXR AYMO| £3E + UCh

==

2oy, =gy

[mm
2|3t Request Address Generation, E2E2

24.4 Register Description

LCD Controller Register Summary

Table 24-3 LCD Controller Registers Table

Absolute Address

Register Name

Description

0x8002_2404h

LCD Horizontal Total Register (LCDHT)

Horizontal Active@t BlankT2tS Z&st
Horizontal Total Scan Value

0x8002_2408h

LCD Horizontal Sync. Start / End Register (LCDHS)

Horizontal Sync T+7t2| Start(End) value

0x8002_240Ch

LCD Horizontal Active Start / End Register (LCDHA)

Horizontal Active T7t2| Start(End) value

0x8002_2410h

LCD Vertical Total Register (LCDVT)

Vertical Active@} blank T+7HS Z&Hst
Vertical Total scan value

0x8002_2414h

LCD Vertical Sync. Start/End Register (LCDVS)

Vertical Sync 77+2| Start(End) value

0x8002_2418h

LCD Vertical Active Start/End Register (LCDVA)

Vertical Active+7t2| 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®| Sync4fEf

0x8002_2424h

LCD Control Register (LCDCON)

LCDQ| Display, Sync, Memory, FIFO
REE HY

0x8002_2430h

LCDC Base Address 0

Frame buffer?| AlZF 2/X|E X|H

0x8002_2434h

LCDC Base Address 1

Frame buffer2| A|Z X|& X7

0x8002_2438h

LCDC Frame sync. Counter

Frame SyncZt ‘Z’dg WOCH count

0x8002_243Ch

LCD Horizontal Width

Horizontal widthS Z%d

0x8002_2440h

LCD Flip Command

Process flip operation

0x8002_2444h

LCDC Base Address 2

Frame buffer?| A|ZF 2/X|E X|H

0x8002_2448h

LCDC Base Address 3

Frame buffer?| A|ZF 2|X|E X|H

244.1

LCD Horizontal Total Register(LCDHT)

Horizontal Active 2t Blank 7t7t2 ZE&st

Address : 0x8002_2404h

Horizontal Total scan value.

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.
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24.4.2 LCD Horizontal Sync. Start / End Register(LCDHS)
Horizontal Sync T7t2| Start(End) value.

Address : 0x8002_2408h

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

The value loaded into this field is the value of horizontal sync 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

24.4.3 LCD Horizontal Active Start / End Register(LCDHA)
Horizontal Active T7t2| Start(End) value.

Address : 0x8002_240Ch

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

The value loaded into this field is the value of horizontal active period start

by the horizontal counter
15:11 R Reserved -
10:0 R/W Horizontal Active End 000h

The value loaded into this field is the value of horizontal active period start
by the horizontal counter

24.4.4 LCD Vertical Total Register(LCDVT)
Horizontal Active 2 Blank Tt7F2 X3t Horizontal Total scan value.

Address : 0x8002_2410h

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

24.4.5 LCD Vertical Sync. Start / End Register(LCDVS)

Horizontal Sync +7t2| Start(End) value
Address : 0x8002_2414h

Bit R/W Description Default Value
31:27 R Reserved -
26:16 R/W Vertical Sync Start 000h
The value loaded into this field is the value of vertical sync period start by the
vertical counter
15:11 R Reserved -
10:0 R/W Vertical Sync end 000h
The value loaded into this field is the value of vertical sync period end by the
vertical counter
203
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24.4.6 LCD Vertical Active Start / End Register(LCDVA)

Horizontal Active +Zt2| 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

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

display Current X Position ZX|AE{= Read Only 2f|X|AEO|M, Horizontal Counter Zt= BrEst RUALCH

Display Current Y Position 2|X|AE X Read Only 2i|X|AE{O|H, Vertical Counter gf= Ht@st QULCE,
Address : 0x8002_241Ch
Bit R/W Description Default Value

31:27 R Reserved -

26:16 R The value loaded into this field is the value of the vertical counter. 000h

15:11 R Reserved -

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

24.4.8 LCD Status Register(LCDSTAT)
LCD Status 2|X|AE{= Read Only O|0, LCD controller 2| Sync &EiE 9l0i& 5 ULt
ol

Horizontal Sync 2} Vertical Sync 22, Control Register [21:20] Bit O] “00"& Wi, = Lt Low active &EIE
ZHEC} Horizontal / Vertical Active = A& Control Register [21:20] Bit O A2t10| High active ME{E
=Lt
Address : 0x8002_2420h
Bit R/W Description Default Value
31:7 R Reserved. -
6 R Current Display Bank Ob
0 : BANKO, 1: BANK1
5:4 R Reserved. 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
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24.4.9

LCD Control Register(LCDCON)
LCD Control Z|X|AE+& LCDC 2| &2 ZE HO|E {8 A& EICt.

* Frame Memory Bank <n> Ping-Pone Enable

: Graphic Engine Flip CommandOf| 2|3t Frame Memory Bank ™

- H|ZM Al LCD Frame Memory Bank= 17 EIC

- 24 Al Graphic Engine Flip CommandOi| 2|3l LCD Frame Memory Bank T 20| O|F0{ZIC}

Address : 0x8002 2424h

e
g

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 Invert DOTCLK output -
0 = Normal 1 = Inverted
21 R/W HSYNC. Output Polarity. 0b
0 = Low Active 1 = High Active
20 R/W VSYNC. Output Polarity. Ob
0 = Low Active 1 = High Active
19 R/W Frame buffer double buffering. Ob
0 = Disabled 1 = Enabled
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 Frame data format Ob
00 = undefined.
01 = 16bpp, 5:6:5 mode, RGB 16bit
10 = 24bpp, 8:8:8 mode, RGB 32bit
11 = undefined.
11:10 R Reserved -
9:8 R Bus Burst Length Select. -
10 : 16burst
01 : 32 burst
00 : Max burst(256 burst)
7:5 R Reserved -
4 R/W Use hwidth register Ob
3:2 R/W Reserved -
1:0 R/W Screen Display Mode Control. 00b
00=Normal operation.
01=Regular Pattern Generation
1x=Screen off
24410 LCD Base Address 0 Register (LCDBADRO)
Address : 0x8002_2430h
Bit R/W Description Default Value
31:2 R/W Base Address 0 0000h
This is the start address of the frame data in memory and is word aligned.
Only SDRAM area is available
1:0 R Reserved -
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24.4.11 LCD Base Address 1 Register (LCDBADR1)
Address : 0x8002 2434h

Bit R/W Description Default Value
31:2 R/W Base Address 1 0000h
This is the start address of the frame data in memory and is word aligned.
Only SDRAM area is available
1:0 R Reserved -
24.4.12 LCD Frame Sync. Count Register (LCDFRAMECNT)

Address : 0x8002_2438h

Bit R/W Description Default Value
31:0 R/W Frame Sync. Count Oh
24.4.13 LCD Horizontal Width Register (LCDHWIDTH)
Address : 0x8002_243Ch
Bit R/W Description Default Value
31:12 R Reserved -
11:0 RIW Horizontal Width 400h
24.4.14 LCD Flip Control Register (LCDFCTL)

Address : 0x8002_2440h

Bit R/W Description Default Value
31:8 R Reserved -
7:6 R/W Select the number of Frame buffer 01b

01 : use 2 Frame buffers
10 : use 3 Frame buffers
11 : use 4 Frame buffers

5 R Reserved -

4 R/W Software flip enable 0

3:2 R Current Frame buffer number 0

1 R Reserved -
0 R/W Software flip request 0
1:set
0 : cleared by H/W automatically
24.4.15 LCD Base Address 2 Register (LCDBADR?2)

Address : 0x8002_2444h

Bit R/W Description Default Value
31:2 R/W Base Address 2 0000h
This is the start address of the frame data in memory and is word aligned.
Only SDRAM area is available
1:0 R Reserved -
24416 LCD Base Address 3 Register (LCDBADR3)

Address : 0x8002_2448h

Bit R/W Description Default Value
31:2 R/W Base Address 3 0000h
This is the start address of the frame data in memory and is word aligned.
Only SDRAM area is available
1:0 R Reserved -
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25 JPEG DECODER

25.1 Features

- 640x480 4:2:0 format 1frame(lena image) 35ms 20| decoding 7H&

- ISO 10918-2 base line JPEG decoder

- Only support typical Huffman table defined in annex K of standard.
- Supports YCbCr 4:2:2 format

- Supports YCbCr 4:2:0 format

- Maximum resolution:2048x2048

25.2Block Description

i i FIFO Fill Request
IRQ A

JPEG decoder
Address
JPEG Decod
end IRQ information ecoder
» _— —
%) Control Sync FIFO
ontro -
35 (64x32) A
2 2
g i csc JPEG Decoder Core - STBIAIE m HOST/DMA
< INTERFACE (64x32) T
RGB <
SyncFIFO | _
- -
(64x32) Compressed
data
Decompressed
data(YChCr)

N\ 4 N\ 4

Figure 25-1 JPEG Decoder Block Diagram

JPEG Decoder LIE0|& JPEG image data, decompressed data(YCbCr) % GIO|E| MCU(Minimum Code
Unit)Ofl CH$H address information & A& dt7| 2I3t 64x32 FIFO 7t 3707t =X otMH, 3 712| FIFO 9| level 2
JDFCON Register 2| [6:0]2] setting Zt0ll 2|SiAl ZH=ICT,

JPEG Decoder & &% Al JPEG image data 2| 282 28t level &4 FIFO fill request IRQ £
2MA|ZICE O] IRQ & JDCTRL OfA MM FIFO level THE HIO|E{7t FIFO S0 XtAS W7tX]|
SX =M, FIFO level % HO{7HA [ XNS2E clear EICh d2[1 FIFO Of HIO|E{7} level 2CF ZA &=
@7t A IRQ = M EICH

nLjo o

JPEG Decoder & JPEG image LH2| EOI(End Of Image) maker S decode &}™H decoding O] 2%
22|= JPEG decoder end IRQ & ZHMSICE O] IRQ £ JPEG image capturer 2| interrupt source 7 T/,
JPEG image capturer O|A= OFX[ZF MCU 2| HIO|HE memory 0O MZE Mf O] IRQ & AFESIY JPEG
image capture IRQUICIRQ)E MM$IC} JICIRQ = JPEG decoder end IRQ £ clear 17| ™ 7tX| {X| =IC}
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AHB Slave
Interface
] ]
v
JPEG Decoder
y Y
64x32 FIFO Binary Tree Look Up Table JPEG Decoder Controller
Memory Memory & FSM
y Data
Data
Data VLD > 12zQ DRB 64x32 FIFO
> ( Huffman Decoding, (Inverse ZigZag Scaner, (Data Reformat (Address info)
Run-length Code) | Ready | Jnverse Quantizer) | Ready Block)
Ready c
Data
[ |
Data Data
IDCT Loty
Ready | (Macro Block Deformater) | a
D ol | 64x32 FIFO
“ (YCbCr Data)
|

FIFO Level Information
Figure 25-2 Decoder Core Block Diagram
JPEG Decoder 2| L{§2| 2{Zto| ¢iit 28 =2 Ot HHAQl gt SF0|M dddt= ready 4120
O|siAM &3 OH0|E transaction & ZA™SHCE Q8 System 40| 2QIsiA IJPEG image input stream O|
B=AL, E= out data 7F IDWCON 0 HH-El level 2+ YCbCr FIFO 0| X{RIX|H JPEG decoder & wait
HEfZE ECt O2{Lt input data stream O] XHZHE[7L} out data 7} HHE level O|SIZ2 & AP HFEUH

AERE CHA| decoder = SESHA ECH
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25.3 Functional Description
e
( Decoder Start ) )
/" JPEG Decoder FIFO Fill
\ ( Request IRQ Service Routine
Start
JPEG Decoder Enable
(JDENA=0x00000001) “
+ Read FIFO Level
FIFO Clear Enable (FIFO Level = JDDFST)
(JDFCLR = 0x00000008) #
+ T~ NO
FIFO Clear Disable //ﬁDFST > Setting\F\i?G\\
(JDFCLR = 0x00000000) Level
FIFO Level & Input Bit
ATIESEE for(i<=0 ;i< Setting FIFO
(JDFCTRL=User Dependent Level ;i++)
Value) {JDIDF = *JPEG Image data
+ Source Addr ++}
FIFO n’;‘“,‘,‘ag;f ‘.’:I Z‘)mmg /" JPEG Decoder FIFO Fill
= [ Request IRQ Service Routine
\\ END
' \
A %
Huffman Table Setting
JPEG Decoder End IRQ Clear
y (JDCOMC = 0x00000004)
Q Scale Factor Setting *
(JDQSC =0x40)
FIFO Clear Enable
v (JDFCLR = 0x00000008)
Decoding Start Command *
(JDCOMC=User Dependent FIFO Clear Disable
Value) (JDFCLR = 0x00000000)
Y e N\
( Service Routine Clear END |
FIFO Fill IRQ Service Routine
(JPEG Image Transfer)
/////A/II Source Imag}\\\
~ Transmit ? -
i/ Decoder END >
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25.4 Register Description

25.4.1 JPEG Decoder Quantization Scale Control Register (JDQSC)
Address: 0xA004_023C

Bit R/W Description Default
31:12 R Reserved.
11:0 w JPEG Quantization Scale Control 000h

JPEG Image header O E%&El quantization table(Q table)Zt2| Scaleg =M. 645 7|&
OS2 Z U2 qtabledtd® Bt Al7|H, &2 42 qtableE LA A|7ICH 64 02|29 7k

= 2835t= 49 28 0l meat o|ojx|2] f=0| 4 = ALk

25.4.2 JPEG Decoder Command Control Register (JDCC)
Address: 0xA004_0240

Bit R/W Description Default
31:3 R Reserved.
2 W JPEG Decoder End IRQ Clear Ob
1:End IRQ Clear
0:IDLE

JPEG Decoder end IRQ= JICIRQ2| source2 AMRE|M, O bite 12 MMM JPEG
decoder end IRQ2} JICIRQ= S A|0f clear EIC}. O] bit 12 ™ = LS clockO| A
AEHOZ 02 clear ZICT.

*JPEG Decoder 7t CFS ImageS Decoding +7] ?{8iA JPEG decoder end IRQE gt
EA| clear T|O{OF BhCt

1 W DECODING IMAGE FORMAT Ob
1:YCBCR 420
0:YCBCR 422

0 w Decoding Start Ob
1:Decoding Start
0:IDLE

JDENA Register2| 0% bit0| 12 setting®! = 0| bit2 1E settingdt™ decoder’t &
Zp oot

-0 bit0| 10| /M X|ZZ JPEG decoder FIFO fill request IRQ 7t ZHlislA =ICH
-Decoder?} image decoding2 A|Ztst = A& Clear =ICH.

25.4.3 JPEG Decoder Y DC Node Table (JDYDCNT)
Address: 0xA004_0800 ~ 0xA004_0830

Bit R/W Description Default
31:18 R Reserved.
17:0 w Y DC Node Table for Huffman Decoding 000h
Huffman DecodingA| Y DC 27! treeZ %I+ node table

25.4.4 JPEG Decoder Y DC Leaf Table (JDYDCLT)
Address : 0xA004_0C00 ~ A004_0C30

Bit R/W Description Default
31:8 R Reserved -
7:0 W Y DC LEAF Table for Huffman Decoding -

Huffman DecodingA| Y DC 27! treeZ 9|%t leaf table

25.45  JPEG Decoder Y AC Node Table (JDYACNT)
Address : 0xA004_2800 ~ A004_2A88

Bit R/W Description Default
31:18 R Reserved -
17:0 W Y AC Node Table for Huffman Decoding -

Huffman DecodingAl Y AC 27! treeE I3t node table
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25.4.6 JPEG Decoder Y AC Leaf Table (JDYACLT)
Address : 0xA004_3000 ~ A004_3288

Bit R/W Description Default
31:8 R Reserved -
7:0 w Y AC LEAF Table for Huffman Decoding -

Huffman DecodingA| Y AC 27! treeE 9/t leaf table

25.4.7 JPEG Decoder UV DC Node Table (JDUVDCNT)
Address : 0xA004_4800 ~ A004_4830

Bit R/W Description Default
31:18 R Reserved -
17:0 W UV DC Node Table for Huffman Decoding -

Huffman DecodingA| UV DC 27! treeE /8t node table

25.4.8 JPEG Decoder UV DC Leaf Table (JDUVDCLT)
Address : 0xA004 5000 ~ A004 5030

Bit R/W Description Default
31:8 R Reserved -
7:0 w UV DC LEAF Table for Huffman Decoding -

Huffman DecodingAl UV DC 27! treeZ $I%} leaf table

25.4.9 JPEG Decoder UV AC Node Table (JDUVACNT)
Address : 0xA004_6800 ~ AO04_A88

Bit R/W Description Default
31:18 R Reserved -
17:0 w UV AC Node Table for Huffman Decoding -

Huffman DecodingAl UV AC 27! treeE 2/t node table

25.4.10 JPEG Decoder UV AC Leaf Table (JDUVACLT)
Address : 0xA004_7000 ~ AQ04_7288

Bit R/W Description Default
31:8 R Reserved -
7:0 W UV AC LEAF Table for Huffman Decoding -

Huffman DecodingAl UV AC 27! treeZ 2|3t leaf table

25.4.11 JPEG Decoder Status Register (JDSTAT)
Address : 0xA004_8000

Bit R/W Description Default
31:4 R Reserved -
3 R JPEG Decoder Finished 0Ob
2 R JPEG Decoder MCU Decoding Ob
1 R JPEG Decoder Header Parsing Ob
0 R JPEG Decoder Ready Ob
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25.4.12 JPEG Decoder IRQ Status Register (JDIRQSTAT)
Address : 0xA004_8004

Bit R/W Description Default
31:3 R Reserved. -
2 R JPEG Decoder Timeout Ob

=]
O 2[sf timeout0| Z2f AtE2E end IRQ7} Ed |
Timeoutdf| 2|5t B2 AR HEHZL X£7|5t & = UAZE SW reset H AHHE

=
clear 2 SiAl BHAl X0 AJZF b 5 QA 23 FO0{0f BiC}

1 R JPEG Decoder FIFO Fill Request IRQ Ob
Compressed data FIFOO| JDCTRL register®| [6:0]0A 73t levelZtE OIO|E 7t X}

UX| o QAEHEI LAICE

0 R JPEG Decoder End IRQ Ob
JPEG Decoder 2| T& A|FE LEMHCH IJPEG decoderd| 7%+ THEO| McuZt
decoding £l £ JPEG EOF flag7} 2012 ™ 0| interrupt= 43D

£ JPEG image capturer@ 2 QI7tE|0] JICIRQS| sourceE AtEEICE

_

*0| interrupt

25.4.13 JPEG Decoder Data FIFO Status Register (JDDFSTAT)
Address : 0xA004_8008

Bit R/W Description Default
31:7 R Reserved. -
6:0 R Current FIFO Level Status 00h

$1x2| compressed data FIFO level2 LIEFHLCE,
FIFOO| CIO|EHE M&= AL current FIFO level status 7t 0x3thE EO{7t™ 0|= 00|
EHE2 7|Z CIO|HE FHoiMH |22, ox3the HO{7tX| &7 HIO|EE writed§OF

[

Cf

25.4.14 JPEG Decoder Enable Register (JDENA)
Address : 0xA004_8010

Bit R/W Description Default
31:1 R Reserved. -
0 R/W JPEG Decoder Enable Ob

JPEG DecoderZ enable A|ZICt O| bit2 set?t & JDCOMCON registerl| 0 bitE
set o} JPEG decoder= decoding= A|&$HCE,

25.4.15 JPEG Decoder FIFO Clear Register (JDFCLR)
Address : 0xA004_8014

Bit R/W Description Default
31:4 R Reserved. -
3 R/W FIFO Clear Ob
1:ALL FIFO Clear
0:IDLE
2:0 R Reserved -
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25.4.16 JPEG Decoder FIFO Control Register (JDFCON)
Address : 0xA004 8018

Bit R/W Description Default
31:10 R Reserved -
9 R/W Input data Format Selection Ob

1:Big Endian Format
0O:Little Endian Format

[e] o]

.7 R Reserved
0

R/W Compressed Data FIFO Threshold Level 00h
Compressed data FIFO2| threshold level2 &7. 0| &% gt2tE2| HIO|E 7} FIFOO]|
2O ™ FIFO fill request interrupt”} 24T}

d U2 FIFO Size(64) 2Lt 2 %S AMSHOF BHC}

£

nx

25.4.17 JPEG Decoder Waite Control Register (JDWCON)
Address : 0xA004_801C

Bit R/W Description Default
31:7 R Reserved -
6:0 R WAITE FIFO Threshold Level 08h

Decompressed data FIFO2| LEVELZ LIEFHCE HA7F Zf » 80t2 9 HIO|H 7} FIFOO
ot ALM™, decoder= CH7| EHZF E|Of, 2 £t =8 ECt HO|H7 X2 AL
decoder= CHA| S&E ot EICh MA7E 242 %4 1, (O 80| &/ A7 gfo| &2

=5 07| JEjQl gl== SO{LIA ECf

25.4.18 JPEG Decoder Software Reset Register (JDSRST)
Address : 0xA004_8024

Bit R/W Description Default
31:1 R Reserved. -
0 R/W Software Reset 1b
1:IDLE 0:Reset

ZEE HO|EQo| Q72 QIst JPEG Decoder?t O|Ah AEHOA SEfE M ZHZ
decoderE ZX7|3} it

0| bit2 022 H75l0| decoderE reset2 AlZl & CHA| 12 2 SHOF decoderE
S5 A2 = ULk

25.4.19 JPEG Decoder Version Information Register (JDVERINFO)
Address : 0xA004_8028

Bit R/W Description Default

31:0 R/W JPEG Decoder Version

25.4.20 JPEG Decoder CSC Base Address Register (JDCSCBASEADDR)
Address : 0xA004_802C

Bit R/W Description Default
31:0 R/W JPEG Decoder RGB data Base address for transferring C2000000
h

25.4.21 JPEG Decoder Stride Size Register (JDCSTRID)
Address : 0xA004_8030

Bit R/W Description Default

31:0 R/W JPEG Decoder Stride size 400h
cricOl Al ™S 3t E|O vertical pixel size2 &L},
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25.4.22 JPEG Decoder RGB565 mode and Timeout count enable

(JDCRGBTIMEOUT)
Address : 0xA004 8034

Bit R/W Description Default
31:2 R Reserved -
1 R/W JPEG Decoder timeout counter ctrl Ob

0 : disable Timeout counter
1 : enable Timeout counter

0 R/W JPEG Decoder RGB888/565 mode Ob
0 : RGB888 mode
1 : RGB565 mode

25.4.23 JPEG Decoder Timeout counter Register (JDCTIMEOUTCNT)
Address : 0xA004_8038

Bit R/W Description Default

31:0 R/W JPEG Decoder timeout counter register 8000000h
JPEGO| O H|IYLXQ Ho|EZ Qlgf FXY FRE ZdAY &+ UA=EE timeout

o
US Sof 7| AMZts 2750 detects &= UCH

mujn

25.4.24 JPEG Decoder Timeout counter clear (JDCTIMEOUTCLR)
Address : 0xA004_803C

Bit R/W Description Default
31:1 R Reserved -
0 R/W JPEG Decoder timeout counter clear register Ob

JPEGO| timeout®] ZXES d% ths SH= 7| AshAM= HHEA| timeouts

clearst & CA| releasedtO{OfF BtCL,
1: timeout clear set
0 : timeout clear off

25.4.25 JPEG Decoder Input Data FIFO Register (JDIDF)
Address : 0xA004_9000

Bit R/W Description Default

31:0 W INPUT DATA FIFO -
Compressed data(JPEG Input stream) FIFO

214
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26 USB DEVICE

adStar-L O LHZHEl USB Device & 2.0 Full-speed(12Mbps)E X8I0, 5 7H2| endpoint 22 T [0
oIt
AT

SIEQIO|M o2 usB ZEEEZ X[ ASHH, X5HQl data retry, data toggle 12|11 power management

7| 5(suspend 2} resume)2 X|StCt, LHEO| PHY 7F =& Z|Of QUCt.

26.1 Features

- USB 2.0 Full Speed(12Mbps)
-5 74| Endpoint X| &l
- SlEQ0jX o2 usB ZEEE X9

- Suspend®t Resume signaling X| &

Table 26-1 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

26.2 Register Summary

Table 26-2 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 RIW USB interrupt enable register 0x04
USBLBFN 0xA000181C R Frame numberl register 0x00
USBHBFN 0xA0001820 R Frame number2 register 0x00
USBIND 0xA0001824 R/W Index register 0x00
USBMP 0xA0001828 R/W MAXP register 0x00
USBEPOC 0xA000182C R/W EPO control register 0x00
USBIC1 0xA000182C R/W EP2, 4 IN Control registerl 0x00
USBIC2 0xA0001830 R/W EP2, 4 IN Control register2 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/IW EP1 FIFO data register 0x0000_0000

USBEP2D 0xA0001850 R/W EP2 FIFO data register 0x0000_0000
USBEP3D 0xA0001854 R/IW EP3 FIFO data register 0x00
USBEP4D 0xA0001858 R/W EP4 FIFO data register 0x00

26.1 Features
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26.2.1 USB Function Address Register
USBFAR ZX|AEHOE ZAE Ofsf &2zl UsB ClHFO|A FATF XMZEEICH MCU & SET_ADDRESS

Descript =8-S &3 &2 &S O YX2HO| XISt 0] g2 Cg EZ0AM ALEED.

26.2.2 USB Power Management Register
Power Management 2f|X|AE{= Suspend, Resume 12|31 reset A= 0| o8 AL EICt,
Suspend 2 Reset &Efl= USB_INTERRUPT Register Off X ZH=IC},

26.2.3 USB Interrupt Registers
USB Host 2| @& AENQL Zt Endpoint 2| AtEfet a{=Ct,

26.2.4 USB Interrupt Enable Registers
Zt Endpoint 2| QIHEEE Enable 3tCh CHEES| QHHEE= Z7|Z{0| Enable EHO|L}, Suspend

QIE{ @ E+= Disable O|LC}.

26.2.5 Frame Number Registers
Frame Packet 2| 20| A frame HZE A&}

26.2.6 Index Register

I A HRIAEE ZZ2| endpoint Off SiEdt=E ZHEE HXIAHE HEfe O ALEHCt

26.2.7 MAXP Register
8byte His= CHRIE ALEE FIFO A7|E ZEY = UCH 2{Lt ZF Endpoint O|A X|&3St= ZICH FIFO
AO|=HLCH A= 48 & + gl

26.2.8 EPO Control Register
Endpoint 0 2| M[O{et &EfE LIEFHLCE

26.2.9 IN Control Registers
IN Endpoint 2| H0{Qt MEfS LIEIHCE,

26.2.10 Out Control Registers
Out Endpoint 2| M 0{Qt oEfE LtEHHCE

26.2.11 Out Write Count Registers
5 Mol HXIAHZ O|F0 M write count at= ZHX|ICH. OUT endpoint O|A OPOPR H|E7} set &|H, O]

X 2E0= MCU Off 25 77t packet o =& ZHA[1 QUL

26.2.12 Endpoint FIFO Access Registers
FIFO Off ®Z3t= register O|Ct
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26.3 Register Description
26.3.1 USB Function Address Register (USBFA)
Address : 0xA000_1800h
. R/W s Default
Bit MCU USB Description Value
31:8 Reserved
7 R/W R/ ADDUP : ADDR_UPDATE bit. 0
Clear o] #YA2E]2] FUNADD field’} QHlo]E %W MCU= o] HEE 12 AA
st} FUNADD field, Endpoint 0 CSRe] DATA_END HIEZE clearol] <23
I E = Alo] HAF 9] status phase o] FF-E ARE-Ft)
6:0 R/W R FUNADD : FUNCTION_ADDR bits. 0
MCUZ} 45 7] write §t}.
26.3.2 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 hit. 0
FTAEZEE Reset A3 S wrow USB7) o] HIES AT
Reset 2137} M=ol fAHE 3 o] HEE set FHIE FA 3t}
2 W/R R UBRSUM : USB_RESUME bit. 0
Resume 2135 %7]3} 317] §3] MCU”} 10ms ( ] 15ms)&St o] HIE
S AA3Y. Suspend ZEoA] o] HIEZE HAF o] 9l Fek USB 7t
Resume A1 &5 A3},
1 R R/W UBSPDMOD : SUSPEND_MODE bit. 0
SuspendE’_Ei Eo)71 H¥ USB 7t o] HEE A
oS =40 48H clear 7} @t}
-Resume A3 &5 EW7] 94 MCU’} MUC_RESUME &
clear 3t 4%
-USB _| RESUME QIHHE WA uw MCUZF I HE #X2H 3
Tj_‘ e‘l 7ﬂ E]
0 R/W R UBENSPD : ENABLE_SUSPEND bit 0
=1 Enable Suspend mode
= 0 Disable Suspend mode (Default)
o] H]E7} zero ©]¥, tlulo] A& suspend BE AEIR 5o 71X kvl
217
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26.3.3 USB Endpoint Interrupt Register (USBEPI)
Address : 0xA000 1808h

Bit RIW Description SIEI
MCU USB Value
31:5 Reserved
4 R/ Set EPA4INT : EP4 Interrupt bit. (Interrupt in mode) 0
Clear °] H{E+= endpoint4 B HE] slgdE ).

(USBICIR, USBIC2R 9] bit 3+i1)
- ICIPR(In Control 1 In Packet Ready bit) U E7} clear € uj
- FIFO7} flush = 31&

ICSTSTAL(In Control 1 Sent Stall bit) H|E7} set S-S 75l

3 R/ Set EP3INT : EP3 Interrupt bit. (Interrupt out mode) 0
Clear o] H]Ei= endpoint3 UEHE] G}
(USBOCI1R, USBOC2R 9] bhit #+a1)
- OCOPR(Out Control 1 Out Packet Ready bit) H|EE set &

!
OCSTSTAL(Out Control 1 Sent Stall bit) B EE set 3 4
2 R/ Set EP2INT : EP2 Interrupt bit. (Bulk in mode) 0
Clear o] H]Ei= endpoint2 QAJEHE] sFH T}

(USBICIR, USBIC2R 2] bit 3F11)
- ICIPR(In Control 1 In Packet Ready bit) H|E7} clear 2
- FIFO7} flush 591& wj

ICSTSTAL(In Control 1 Sent Stall bit) B E7} set ¥ A3 7-5-l

1 R/ Set EP1INT : EP1 Interrupt bit. (Bulk out mode) 0
Clear o] H]E+ endpointl AJEHE s},
(USBOC1R, USBOC2R ¢] bit 3i1)

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

!
OCSTSTAL(Out Control 1 Sent Stall bit) B EE set & uj
0 R/ Set EPOINT : EPO Interrupt bit. (Control mode) 0
Clear o] H]E+ endpoint0 S HE 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)

26.3.4 USB Interrupt Register (USBINT)
Address : 0xA000_1810h

Bit RIW Description SEEN
MCU | USB P Value
31:3 Reserved
2 R/ Set RSTINT: USB Reset Interrupt bit. 0
Clear
Reset2 27t Y E|MH USBZ} O] HIEE set PIC}.
1 R/ Set RSUMINT: Resume Interrupt bit. 0
Clear
Suspend 25 HEf0|M Resumetl=E 22 E USB7t O HIEZS setBttt.
USB Reset0 2|3t Resume O|™, Resume QIE{EEO o8f mcud| HX
QIHBETL ARICh YT ClockO| CHA| S5t SE0 &Ef7F 3ms &k X|
£ E|™M USB Reset QIE{HET}L 2Bt |
0 R/ Set SPDINT : Suspend Interrupt bit 0
Clear
Suspend A& FAlSHH USBE o] H|{EE set 3Tl
Mool 3ms Eob obFE Fro] ofelxx] growl of
HE:= set T 174 MCUZF 3 HA suspend OJEHSE
o] %ol Clocks W34 o, USB WzgolA ofd ol
o] FA] &= g vl 3ms Wit} ?lEﬁEﬂ A& ‘ﬂe‘%f&ﬂ}.
CIZEER 0 YHHEL disable O|Ct
218
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26.3.5

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
26.3.6 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

0 R/W SPDINTEN : SUSPEND Interrupt enable bit 0
26.3.7 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
26.3.8 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
26.3.9 USB Index Register (USBIND)

Address : 0xA000_1824h

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

2:0 R/W Index register 000

000 : Endpoint 0 001 : Endpoint 1
010 : Endpoint 2 011 : Endpoint 3
100 : Endpoint 4 101 : Reserved
110 : Reserved 111 : Reserved

26.3.10 USB MAXP Register (USBMP)
Address : 0XxA000_1828h

Bit R/IW 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

26.3 Register Description
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26.3.11 USB EPO Control Register (USBEPOC)
Address : 0xA000 182Ch

Bit RNy Description e
MCU USB Value
31:8 R Reserved

7 Clear EPOSUEC : EPO Set Up End Clear bit. 0
MCUZ} EPOSTED HIEZE clear o}7| /8]l 12 write $HCt.

6 Clear EPOOPRC : EPO Out Packet Ready Clear bit. 0
MCU& EPOOPR H|EE clearst?| {lslf O] HIEO| 15 writeRtCt.

5 Set Clear EPOSDSTAL: EPO Send Stall bit. 0

MCUE ZERE tokenO|2t1 QIAE|H, EPOOPR HIEE clear?t SAI0| O
|EZ set 3t} USB= STALL handshakeS SX| ZHAEE &0 LA
ZICH MCU= STALL #&2 27| ?Ish 08 write THCF

-

4 R Set | EPOSTED: EPO Setup End bit. 0| HE= 27| ®Mgo0|c}. 0

EPODED H|E7} setk|7| M0 ZIEE H&0| 2%E M usB 7t O] H

EE setPtCh USBZt O] HIEE set & Wf Mcud| QAHEETIL MEEICH

O|2{3t &&to| YUMME [ USBE FIFOE flushdt Mcull FIFO F2
C|

2 223 st Mcull FIFO 20| &3 & I O] HEE clear E
ct

3 Set/R Clear EPODED: EPO Data End bit. 0

MCU= th&3 22 8ol A o] HE setdtth:
- vhAE dlelH sjAlE 7FA 2 § EPOOPR W EE clear & o
- Zero length data  %FlA] EPOOPR HIEE clear 3}

EPOIPR H|E
= set g of
- MCU7} FIFO°] ®jg w7 tlo]e & loadd Fo| EPOIPR
HEES
settnt SA|0| O] H|E(EPODED) &€ set StCt.
2 Clear/R Set EPOSTSTAL: Sent Stall bit. 0

Z2EE oHF&E ZAEE transactionO] ELtH USB7} O| HIE set $HCH
O HIEZ} set &I QIHHET} ZdsiCt

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

MCU+= endpoint 0 FIFOO| H|O|E| I{ZIE write 2 20| O] H{EZ set ot
Ct oy 1{zlo] d3HoE SAEQ MEFEH USBZt O] HHEE clear
AlZICH UsBZt O] HIEE clearA|7|H QIEZHEZ Wlsict, JejAM Mcu
= ASsHA CS HIOIHE load & 5= UA EIC} Zero length data phase
OlA= MCUE SA|0| O] H|E(EPOIPR)?} EPODED H|EZE set $HC}.

0 R Set EPOOPR: EPO Out Packet Ready bit. Read only. 0

O] HIEE 97| MEO|Ct. 8% tokenO| FIFOO| MO{X|H usB7Zt O]
HEE set 3ICf. USB7t set ofH OQIHHEETIL HHMsiC Mcus
EPOOPRC H|EO| 12 write &2 2M 0| HEZ clear AlZIC}

220
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26.3.12 USB IN Control 1 Register (USBIC1)
Address : 0xA000 182Ch
. R/W . Default
Bit MCU USB Description Value
31:7 R Reserved
6 Set R/Clear ICCDT: In Control 1 Clear Data Toggle bit. Write Only. 0
MCUZ} O] HIEO| 12 writeStH data toggle HIE7t clear EICt O] HIE
= 27| MEo|ct.
5 R/ Set ICSTSTAL: In Control 1 Sent Stall bit. 0
Clear
MCUZl ICSDSTAL HIEE set 27| WHE0], IN token O STALL
handshakeE Z* & Ct O Uf USB 7t O HIEE set $HCL.
USB 7 STALL handshakeE ‘&4 A|7|™ ICIPR HE= clearZ Cl. MCU
7t 05 write®} 2 2M O| HEE clear AlZICt.
4 R/W R ICSDSTAL: In Control 1 Send Stall bit. 0
MCUZt USBO| STALL handshakeE ZHA|7|7] flsi O] HIEO 15
write?tCh STALL &&2 £UW7| fIsil McuZt O] HIEE clear 2Lt
3 R/Set Clear ICFFLU: In Control 1 FIFO Flush bit. 0
IN FIFOE flushdt X} st MCUZt O] H|{EE set THC}.
FIFOZt flushZk E[H UsSB Ol 2/si O] H{E= clear EICh. 0|2 AZ0|
LMSH Mcuo| AEHEETIL ABICH TokeO| X&l F0|2tH, USBE FIFO
7b flush E[7] #of ©™&0| etg = m7tX| Z|Crzict Brefoll S 7Ho| ij
210| FIFOO|| load&|Of QO M, 74E AtQ|o| TZU(ZAER HLfHD 3t=
Z)2F flushO| |10 11 m{zlof & A= ICIPR HIET} clear EICH
2 Reserved 0
1 R Set ICFNE: In Control 1 FIFO Not Empty bit. 0
FIFOO| MO{= 3t 79| G|O|E| 1{Zl0| UAS=S LtEF LHCE
0: FIFOO|| mjzlo| gict.
1:FIFOO| mfzlo] QUCt.
0 R/Set Clear ICIPR: In Control 1 In Packet Ready bit. 0
FIFOO| Gjojf mzlg #n o £ Mcu?t O HEE set %HCL
SAEZ GHO|H mjzl MB0| YIH2ZEZ ELUH uUsBe O HEE
clear 3tC}.
O HIEE USB 7| clear StH QIHZHEEJI 2Wdsin, mcus O
mjzle 2c & = UAA ECh O] HETJ set E0] Ues 0=
MCUE FIFOO| #7|& & = giCt.
MCUO]| 2[sll ICSDSTAL H|E7} set £|H, O] H{[E= set & == 8iCt
221
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26.3.13 USB IN Control 2 Register (USBIC2)
Address : 0xA000 1830h

. R/W .
Bit MCU USB Description Default Value
31:8 R Reserved
7 R/W R ICASET: In Control 2 Auto Set bit. 0
o] HIEZ} set FHo] o™, MCU’} MAXPRWHE2]
dlolElE 27|& 34 }%21 % ICIPR H|E7} set
dr},
MAXPOIO|Ef Bt} X2 HO|HE & Zf= MCUZL ICIPR HIE
E set 3}F|0} sht
6 Reserved 0
5 R/W R ICMODIN: In Control 2 Mode In bit. 1
Endpointe] Was TRaawEd 5= AL sfF=uh
1 = endpoint2] ¥ f‘z‘} INS.2 A g},
0 = endpoint2| Wa-s oUT2E HEFEICE
4:0 Reserved
222
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26.3.14 USB Out Control Register 1 (USBOC1)
Address : 0xA000 1838h

. R/IW —
Bit MCU USB Description Default Value
31:8 R Reserved
7 R/W R OCCDT: Out Control 1 Clear Data Toggle bit. 0
MCUZ} O HIEO| 18 writeSt™, data toggle sequence H|E7}
DATAOZ reset EIC}..
6 Clear/R Set OCSTSTAL: Out Control 1 Sent Stall bit. 0
OUT token©] STALL handshake® <% 2 u] USB7} o]
H|E get 3t} OUT TokenolAl MAXP Hl°o|E Hrt} ¢
2e  dHelgE 2dE ZF$  USB7F  hostel]  stall
handshakeZ 24 A2t}
MCUZ} 08 writeStH clear =L},
5 W/R R OCSDSTAL: Out Control 1 Send Stall bit. 0
USBOIl STALL handshakeE & A|7]7| fIsf mMcuZt O] HIEO]
15 wite PHCH STALL &&g ELWH7| I8 mcuZt O| HIEo| o
2 write BTt
4 R/W Clear OCFFLU: Out Control 1 FIFO Flush bit. 0
MCUZ} FIFOE flushdt?| I8l 1& write St1 flushE 37| 2
8 02 write 3CH OCOPR H|E7Z} set%|0] Q= SOt O HIE
7t set & = ULk MCU 7t ZtMZt HIO[H IHZI2 flush7t & A
o|ct.
3 R R/W OCERR : Out Control 1 Data Error bit 0
M& 22 [o|E{0]| Of3H(bit stufing == CRC)7} USS LIELH
Ct. OCOPR H|E7} clearE I X}SXH2Z clear =Lt
2 R R Reserved
1 R R/W OCFFUL: Out Control 1 FIFO Full bit. 0
o ool A0S £8T 5 §1eS vkt
0 : FIFO is not full.
1: FIFQ s full.
0 R/ Set OCOPR: Out Control 1 Out Packet Ready bit. 0
Clear
FIFOO| G|O|E m{Zl0| load”?t &|® USB 7t O| HIEE set THCY.
MCUZt T{Zl HAE A1 LtH O] HIEE= MCUO 2l3ff clear &
0{OfF $ICt MCUZL 02 write BF22M clear EICH
26.3.15 USB OUT Control Register 2 (USBOC?2)

Address : 0xA000_183Ch

R/IW

Bit MCU USB Description Default Value
31:8 R Reserved
7 R/W R OCACLR: Out Control 2 Auto Clear bit. 0
0| H|EZ} set0|™M, MCUZl OUT FIFOO|A CIO|HE 98 [ Otct
ASH2Z USB corelf 2|8 OCOPR H|IEZ} clear EICH
6:0 Reserved 0
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26.3.16 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
26.3.17 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
26.3.18 EPO FIFO Data Register (USBEPO)
Address : 0xA000_1848h
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W EPO FIFO Data Register 0x00
26.3.19 EP1 FIFO Data Register (USBEP1)
Address : 0xA000 184Ch
Bit R/W Description Default Value
31:0 R/W EP1 FIFO Data Register 0x00
26.3.20 EP2 FIFO Data Register (USBEP2)
Address : 0xA000_1850h
Bit R/W Description Default Value
31:0 R/W EP2 FIFO Data Register 0x00
26.3.21 EP3 FIFO Data Register (USBEP3)
Address : 0xA000_1854h
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W EP3 FIFO Data Register 0x00
26.3.22 EP4 FIFO Data Register (USBEP4)
Address : 0xA000_1858h
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W EP4 FIFO Data Register 0x00
224
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27 USB HOST CONTROLLER
adStar_L 2| USB 1.1 Host Controller = OpenHCl(ver 1.0a)S X|&/3tC}.
27.1Features
- OpenHCI1.0 compatible
- USB 1.1 compatible
27.2 Operational Registers
Table 27-1 USB Host Register List
Address Registers
A0000000 HcRevision
A0000004 HcControl
A0000008 HcCommandStatus
A000000C HclinterruptStatus
A0000010 HclnterruptEnable
A0000014 HclnterruptDisable
A0000018 HCcHCCA
A000001C HcPeriodCurrentED
A0000020 HcControlHeadED
A0000024 HcControlCurrentED
A0000028 HcBulkHeadED
A000002C HcBulkCurrentED
A0000030 HcDoneHead
A0000034 HcFminterval
A0000038 HcFmRemaining
A000003C HcFmNumber
A0000040 HcPeriodicStart
A0000044 HcLSThreshold
A0000048 HcRhDescriptorA
A000004C HcRhDescriptorB
A0000050 HcRhStatus
A0000054 Reserved.
A0000058 HcRhPortStatus|[1]
225
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28 ELECTRICAL CHARACTERISTIC

28.1 DC Electrical Characteristic

The ESD of device meets HBM-2KV and MM-200V.
The following table summarizes the electrical design specifications of DC specifications:
Table 28-1 I/O DC Electrical Characteristic

Parameter Symbol Conditions Min Typ Max Unit
High level output voltage VOH IOH = -8mA 2.4 \Y
Low level output voltage VOL I0L = 8mA 0.4 V
High level input voltage VIH LVTTL/CMOS interface 2.0 I0VDD+0.5 \Y
Low level Input voltage VIL LVTTL/CMOS interface 0.8 V
CMOS interface 1.2 1.3 14 \Y
Switch threshold Vth Schmitt-falling-trigger 0.8 0.9 1.0 \Y
Schmitt-rising-trigger 1.45 1.55 1.65 V
Hysteresis AT Schmitt-trigger interface 0.55 | 0.65 0.7 Y,
Input pull-up resistance RPU VIN=0 34 41 64 kQ
Input pull-down resistance RPD VIN = VDDH 33 44 79 kQ
Input current Vdd = MAX, OV £ Vin £ 3.6V -10 10 HA
Input current with pull down 1l Vin = Vdd 40 160 pA
Input current with pull up Vin=0 -160 40 HA

28.2 Operating Conditions

The following table gives the recommended operating conditions for the integrated circuit (IC) chips using
this library:
Table 28-2 I/O0 Recommended Operating Conditions

Operating Conditoins Min Typ Max
Core DC Supply (CoreVDD) 1.62V 1.8V 1.98V
1/0 DC Supply Voltage (IOVDD) 3.0V 3.3V 3.6V

28.3LDO Electrical Specification

Table 28-3 LDO Electrical Specifications
VDD33=3.3V, COUT=1uF, TA=25°C unless otherwise noted

Parameters Symbol Test Condition Min Typ | Max | Units
. lout=0
Quiescent Current Iq PD=0 35 UA
Shutdown Current Isd PD =VDD33 1 uA
Input Voltage VDD33 1.8+Vdrp - 3.6 \
Output Voltage VDD18 lout=0 1.75 1.85 \
Band Gap Output VBG 1.2 \Y
External Capacitor 4.7 uF
Vce=3.0~3.6V 0.2
Line Regulation lout=10mA : %
Vce=3.0~3.6V 0.4
lout=150mA )
Dropout Voltage Vdrp lout=150mA 240 mV
lout=10mA 38
Without bypass Cap (1kHz)
Ripple Rejection PSRR Without'g%alsiog‘;; (k) 38 db
lout=150mA
With bypass Cap (1kHz) )
Output Current lout 150 mA
PD Logic input High ViH 0.85 \
PD Logic input Low ViL 0.45 \
VDD18 Temperature Coefficient TC -45~125°C 40 ppm
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28.4 POR Electrical Specification
Table 28-4 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 \
Is Supply current VDD=1.8V 3 5 uA
Vtd Minimum power up trigger level 1 \
Vidr Maximum power drop trigger level 0.9 \
Tr Rising time of VDD 10u 10m 5
Tf Falling time of VDD to VTH-100Mv 5 us
(0.9Vv)
Td Reset delay time after VTH trigger Tr=80us 20 us
No load VDD \Y
Isource=30uA,
VOH POR output high voltage VDD21V 0.8"vVDD v
Isource=100uA, "
VDD21.8V 0.8 v
VOL POR output low voltage No load GND \

28.5PLL Electrical Specification

Table 28-5 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 V
DVDD Digital Supply Voltage 1.6 1.8 2 \Y

Is Supply Current normal 3 mA
VIH Input High Voltage DVDD-0.3 \Y
VIL Input Low Voltage DGND+0.3 V

Table 28-6 PLL Input Frequency (Unless otherwise specified, Topr=25°C, VDD=1.8V)
Symbol Parameter Min Typ Max Unit
Fin Input Frequency 0.06 2.25 Mhz
227
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28.6 ADC Electrical Specification

Table 28-7 ADC Recommended operating conditions

Symbol Parameter Min Typ Max Unit
AVDD Analog Supply Voltage 3 3.3 3.6 V
DVDD Digital Supply Voltage 1.62 1.8 1.98 V

IR Input Voltage 0.3 VDDA-0.3 V
Table 28-8 ADC DC Characteristics (Unless otherwise specified, Topr=25°C, VDD=1.8V)

Symbol Parameter Condition Min Typ Max Unit
VIH Input High Voltage 15 V
VIL Input Low Voltage 0.8 \Y

28.7 RTC Operation Voltage
Symbol Parameter Min Typ Max Unit
VBAT Analog Supply Voltage 1.8 3.6 \Y
28.8 Power Consumption
Table 28-9 Power Consumption from different conditions
Condition Freq. Typ.
CPU running from flash 101Mhz 512.7mW
LCD displaying and Sound playing from NAND Flash file system 108Mhz 525.3mW
CPU running from flash 96Mhz 341mwW

228
28 Electrical Characteristic 28.6 ADC Electrical Specification

Copyright © 2015, Advanced Digital Chips, Inc.


http://www.adc.co.kr/

[ ]
.dc adStar-L

www.adc.co.kr Rev. 1.3

29 PACKAGE DIMENSION

Unit: mm
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Figure 29-1 Package Dimension
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