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1 DESCRIPTIONS AND FEATURES

1.1 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 100MIPS Throughput at 100MHz
8KB 2-way Instruction Cache
Serial Wire Debugger

o Embedded Memory
2KBytes Internal SRAM for Instruction
78KBytes Internal SRAM for Data
Optional 512k, 1M, 2M, 4MBytes Flash (More than 100,000 erase/program cycles)

= Boot Modes
Serial Flash Booting

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

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

= Sound Mixer
4ch mixing
Speaker Driver PWM output for mono(3-CH out)

12
1 Descriptions and Features
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o Other Peripherals
32-bit Watchdog Timer
4-ch DMA
5 Channel 16-bit Timer/Counter with 15-bit Pre-scaler, Capture, PWM
6 Channel UART with 16Bytes FIFO, Functionally compatible with the 16550, with 1Channel IrDA
2 Channel Master/Slave SPI with 8Bytes FIFO
2 Channel TWI
47-Port In/Out with open drain mode
47-Port GPIO @ 80 Pin QFP
s Analog IPs
12-bit IMSPS SAR ADC with 8 analog input channels
POR (Power On Reset)
LDO
PLLx1
= Operating frequency
Up to 100MHz
= Power
3.0V to 3.6V
o Operating Temperature
-40C /+85C
o Package
-80 Pin QFP, 64 Pin QFP
Produce Matrix
Product Code Flash Size Pin
adLuna-T4MK 4M Flash Memory 80 Pin
adLuna-T4ML 4M Flash Memory 80 Pin (0.8 pitch)
adLuna-T4MG 4M Flash Memory 64 Pin
Product Code Flash Size Pin
adLuna-T2MK 2M Flash Memory 80 Pin
adLuna-T2ML 2M Flash Memory 80 Pin (0.8 pitch)
adLuna-T2MG 2M Flash Memory 64 Pin
Product Code Flash Size Pin
adLuna-T1MK 1M Flash Memory 80 Pin
adLuna-T1ML 1M Flash Memory 80 Pin (0.8 pitch)
adLuna-T1IMG 1M Flash Memory 64 Pin
Product Code Flash Size Pin
adLuna-T512KK 512K Flash Memory 80 Pin
adLuna-T512KL 512K Flash Memory 80 Pin (0.8 pitch)
adLuna-T512KG 512K Flash Memory 64 Pin
13
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2 BLOCK DIAGRAM & PIN DESCRIPTIONS

2.1 Block Diagram
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Figure 2-1 adLuna Block Diagram
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Figure 2-4 adLuna 80-Pin(0.8 pitch) Layout
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2.3 Pin Definition

Output | Pull-Up
No. Pin Name CA,\:IE; Description. Type glrjllyri PuI/I-
nt Down
1 VDD18 Power supply 1.8V
UARTS5_RX 0 Uart5 rx up, down
2 | TIMER 4 cap 1 Cap mode input Bidi™ 8MA or
GP2.2 3 General purpose 1/O disable
UART5 _TX 0 Uart5 tx o up, down
s GP2.3 3 General purpose /0 Bidi 8mA disgrble
4 AVDD33 ADC power supply 3.3V
5 VREF ADC analog voltage input reference In
AIN[7] ADC analog voltage input channel 7 AlO
6 up, down
GP8.7 3 General purpose /O Bidi™ 8mA or
disable
AIN[6] ADC analog voltage input channel 6 AlO
7 up, down
GP8.6 3 General purpose /O Bidi™” 8mA or
disable
AIN[5] ADC analog voltage input channel 5 AlO
8 up, down
GP8.5 3 General purpose /O Bidi™ 8mA or
disable
AIN[4] ADC analog voltage input channel 4 AlO
9 up, down
GP8.4 3 General purpose /O Bidi™ 8mA or
disable
AIN[3] ADC analog voltage input channel 3 AIO
10 up, down
GP8.3 3 General purpose /0 Bidit" 8mA or
disable
AIN[2] ADC analog voltage input channel 2 AIO
11 up, down
GP8.2 3 General purpose /O Bidi™ 8mA or
disable
AIN[1] ADC analog voltage input channel 1 AIO
12 up, down
GP8.1 3 General purpose /O Bidi™ 8mA or
disable
AIN[O] ADC analog voltage input channel 0 AIO
13 up, down
GP8.0 3 General purpose /O Bidi™ 8mA or
disable
14 AGND33 ADC analog power ground
15 NC NC
16 NC NC
17 NC NC
18 NC NC
19 NC NC
20 NC NC
21 PLL_AGND18 PLL Power ground
22 PLL_AVDD18 PLL power supply 1.8V
23 AVDD33 power supply 3.3 V
24 XOUT Oscillator xout Out
25 XIN Oscillator xin In
26 AGND33 ADC power ground
up, down
27 GP5.3 3 General purpose /0O Bidi™ 8mA or
disable
up, down
28 GP5.2 3 General purpose /O Bidi™ 8mA or
disable
UARTO_RX 0 Uart0 rx - up, down
29 GP5.1 3 General purpose /0 Bidi 8mA dis(;rble
UARTO_TX 0 Uart0 tx - up, down
30 GP5.0 3 General purpose /0 Bidi 8mA dis(e)zrble
TIMER 0 pwm 0 Timer PWM output o up, down
st GPO0.0 3 General purpose /O Bidi 8mA disgrble
18
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UART2_RX 0 Uart2 rx up, down
32 | TIMERO cap 1 Cap mode input Bidi™” 8mA or
GPO.1 3 General purpose /0 disable
UART2_TX 0 Uart2 tx w up, down
33 GPO0.2 3 General purpose /O Bidi 8mA disgrble
UART3_RX 0 Uart3 rx up, down
34 | TIMER 2 cap 1 Cap mode input Bidi™” 8mA or
GPO0.3 3 General purpose 1/O disable
UART3_TX 0 Uart3 tx up, down
35 | TIMER 1 cap 1 Cap mode input Bidi™” 8mA or
GP0.4 3 General purpose 1/0 disable
TWIO_SDA 0 Twi 0 data line
= (1] up, down
36 idi 8
GPO0.5 3 General purpose /0 Bidi mA disgrble
TWIO_SCL 0 Twi O clock line " up, down
37 GPO.6 3 General purpose /O Bidi 8mA dis(z)irble
38 RESET# Reset of system active low In
39 GND Power gournd
40 VDD33 10 power supply 3.3V
TIMER 1 pwm 0 Timer PWM output * up, down
41 GPO.7 3 General purpose /O Bidi 8mA dis(z)irble
TIMER 2 pwm 1 Timer PWM output s up, down
42 GP4.0 3 General purpose /O o 24mA disc:ble
up, down
43 GP4.1 3 General purpose /O Bidi™ 24mA or
disable
44 GND Power gournd
up, down
45 GP4.2 3 General purpose Output Port out™ 24mA or
disable
TIMER 4 pwm 1 Timer PWM output o up, down
46 GP4.3 3 General purpose /0 Bidi 24mA disgrble
up, down
47 GP6.2 3 General purpose /0O Bidi™ 8mA or
disable
up, down
48 GP6.1 3 General purpose /O Bidi™ 8mA or
disable
up, down
49 GP6.0 3 General purpose /O Bidit" 8mA or
disable
50 VDD18(LDO) Power supply 1.8V (LDO output) Out
51 VDD33(LDO) 10 power supply 3.3V (LDO input) In
52 GND(LDO) Power ground (LDO GND)
53 PGND(SPK) Power ground (SPEAKER GND)
54 PWMB Speaker pwm B (io) AlO 24mA
55 PWMA Speaker pwm A (io) AlO 24mA
56 PVDD(SPK) PWM IO power supply
57 AGND33 USB analog power ground
USB_DP USB DP - data+ pin AIO
0 . . e
58 SWD_SDA SWD data(sys ctrl swd selection register 20| 2|3} At) o up, down
UARTL1_TX 1 Uartl tx (sys ctrl pin selection register 2780 2[5 ALE) Bidi 8mA or
GP7.0 3 General purpose /0 disable
USB_DM USB DM - data- pin AIO
0 . . o
59 SWD_SCK SWD clock (sys ctrl swd selection register 20| 23] At) o up, down
UART1_rX Uartl rx(sys ctrl pin selection register =730 2|si AL8) Bidi 8mA or
GP7.1 3 General purpose /0 disable
60 AVDD33 USB analog 10 power supply 3.3V
SF_CS# 0 External Serial flash chip selet up, down
61 SPI0_CS# 1 Spi 0 chop selet Bidi™ 8mA or
GP1.0 3 General purpose 1/0 disable
SF_DO 0 External Serial flash data [1] up, down
62 SPI0_DO 1 SPI Och data output (MOSI) Bidi™ 8mA or
GP1.1 3 General purpose 1/0 disable
SF_WP 0 External Serial flash data [2] up, down
63 TWIL1_SDA 1 Twi 1 data line(sys ctrl pin selection register A0 2|8 AL2) Bidi™” 8mA or
TIMER 3 _cap 2 Cap mode input disable
19
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GP1.2 3 General purpose /O
64 GND Power ground
SF DI 0 External Serial flash data [0] up, down
65 SPI0_DI 1 SPI Och data input (MISO) Bidi™ 8MA or
GP1.3 3 General purpose /O disable
SF _CLK 0 External Serial flash clock up, down
66 SPI0_CLK 1 SPI0 clock Bidi™ 8mA or
GP1.4 3 General purpose /0 disable
SF _HOLD 0 External Serial flash data [3]
67 TWI1_SCL 1 Twil clock line(sys ctrl pin selection register A& 0] 2|3{ At) BigiY 8mA up, dg:/vn
TIMER 3 pwm 2 Timer PWM output disable
GP1.5 3 General purpose /O
68 VDD33 10 power supply 3.3V
UART1_TX 0 Uartl tx(sys ctrl pin selection register &80 2|5 A& up, down
69 = (sys ct p gster = %) Bicit” 8mA or
GP1.6 3 General purpose /0 disable
UART1_RX 0 Uartl rx(sys ctrl pin selection register &730| 2|8 A& up, down
70 = Sl P g == ) Bidi™ 8mA or
GP1.7 3 General purpose /0O disable
UART4 TX 0 Uartl tx » up, down
71 Bidi 8mA or
GP2.0 3 General purpose /0 disable
UART4_RX 0 Uart4 rx N up, down
72 Bidi 8mA or
GP2.1 3 General purpose /0 disable
SPI1_CS# 0 Spi 1 chop selet 0 up, down
73 Bidi 8mA or
GP5.4 3 General purpose /O disable
SPI1_DO 0 SPI 1ch master out slave in " up, down
74 Bidi 8mA or
GP5.5 3 General purpose /0 disable
SPI1_DI 0 SPI 1ch master in slave out 0 up, down
75 Bidi 8mA or
GP5.6 3 General purpose /0 disable
SPI1_CLK 0 SPI1 clock " up, down
76 Bidi 8mA or
GP5.7 3 General purpose /O disable
77 VDD33 10 power supply 3.3V
SWD_SCK 0 SWD clock up, down
78 UART5_RX 1 Uart5 rx(sys ctrl pin selection register A780]| 2|si AL2) Bidi™ 8mA or
GP3.0 3 General purpose /0O disable
SWD_SDA 0 SWD data up, down
79 UART5_TX 1 Uart5 tx(sys ctrl pin selection register A&0f 2|3l AtE) Bidi™ 8mA or
GP3.1 3 General purpose /0O disable
80 GND Power ground

[1] 5 V tolerant pad providing digital 1/O functions with configurable pull-up/pull-down resistors.

Table 2-1 adLuna Pin Definitions 80-Pin
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2.4 Pin Description

VDD33, AVDD33, USB_AVDD33 : 3.3V Supply voltage 0 ¥Z3stH MZ AZAZ|X| b= SEI™RA0|0{0F BiCt,
PLL_AVDD18: 1.8V Supply voltage
VDD18 : 1.8v supply voltage

AGND33 : ADC Power Ground
USB_AGND : USB Power Ground
PLL_AGND : PLL Power Ground
GND : Power Ground

AIN[7:0] : ADCOl| Y3&|= OFEE2 MY 20| CIX|E 2 HLHEICL 8xiE
VREF : AIN 32{|#of Cist ReferenceOl|Ct.

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

Serial Flash : 2 channels.(internal flash control, external flash control)
In_SF_CS#, Ex_SF_CS#: Serial Flash Chip Select
SF_CLK, : Serial Flash Clock

SF_DI : Serial Flash Data Input. Command, Address, DataS 2/ &t
SF_DO : Serial Flash Data Out. DataS Zdl= A,

SF_WP : Serial Flash write protection 2=,

SF_HOLD : Serial Flash hold 4.

rir
r=
fot

PWM/Capture : 5 channels.
TIMER_0~5: Capture mode € Z% Q& Az9o| FI|L}

mode”t Ote &< PWM output.

k!
[>
I
mjo
A4
o
Ot
N
do
rot

23 = 0|1, capture

SPI: 2 channel.
SPIO_CS# : SPI Chip select signal
SPI0_SCK : SPI Clock pin

SPI0_SDI : SPI7 Master [ Datainput, Slave® [ Data output2 2 AtE
SPI0_SDO : SPIZ} Master2 [ Data output, Slave® [ Data input2 2 A2

TWI : 2 channels.
TWI_SCL : TWI Serial Clock
TWI_SDA : TWI Serial Data

UART : 6 channels.
Channel 02 UART only. Channel 12 IrDAS X|&l.

UART_RX: UART RX with IrDA supported
UART_TX : UART TX with IrDA supported

Sound Mixer :
PWMA, PWMB : analog speaker A, B Mono & &

21
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XIN, XOUT : 2|5 0|lA crystal & HZTICE,

22
2 Block Diagram & Pin Descriptions 2.4 Pin Description
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3 MEMORY ARCHITECTURE AND BOOTING MODES
3.1 Memory Map
Hzz2l 92 otz &t 0| 2 (0] UCH (Figure 3-1)
OXFFFF3FFF
OXFFFF0000 FIOBUS
Reserved
OXAO02FFFF
0xA0020000 APB 3
Reserved
OxXAO0018FF
0xA0001800 USB DEVICE
Reserved
Ox8004FFFF
0x80040000 APB 2
Reserved
0x8003FFFF
0x80030000 APB 1
Reserved
Ox8002FFFF
0x80020000 APB O
Reserved
0x800028FF
0x80002800 SPI1
Reserved
0x800024FF .
0x80002400 Serial Flash CTRL 1
Reserved
0x800018FF
0x80001800 SPI0
Reserved
0x800014FF
0x80001400 DMA
Reserved
0x800000FF .
0x80000000 Serial Flash CTRL 0
Reserved
0x10014000
Internal SRAM 78KB for Data
0x10000800
0x100007FF Internal SRAM 2KB for
0x10000000 Instruction
Reserved
Ox007FFFFF External Serial Flash
0x00400000 (external flash controller)
OX003FFFFE Internal Serial Flash External Serial Flash
(4Mbyte) (internal flash controller) (external flash controller)
0x00000000 (Boot Area) (Boot Area)
adLuna internal flash type | adLuna external flash type
Figure 3-1 Memory Map
23
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** External Serial flash 2 Z.pinmux A™0| 2|5 A8 7hsSICt.

=+ AdLuna internal flash typel| 4<% Boot Area Ol O|OJA AtEJt= external flash EF2 System Control
Register 4.5.30 Flash Size Selection Register 70| 2|3l Boot Area(internal serial flash) @0 O[O A FA
£ A2 4= Ut (default = 4Mbyte, %|C 16Mbyte AF27HsS)

3.2 Embedded Memories

2KB Internal SRAM for Instruction
78KB Internal SRAM for Data

3.2.1 Internal SRAM for Instruction
adLuna 2 Instruction 2 ¢/$t 2KB SRAM O|22|7} LHEEO] QUCt HHOY E= HOIHE NESH=
L2 AMEY = Aol FE HHOE MHSHA =Ch HHAHE AEs 42 lcycle 20| 7HsdHH
4 O

AN —
HOIHE 8= d%= 3cycle O] 2REICH

3.2.2 Internal SRAM for Data
adLuna 2 Data £ ¢|2t 2kB SRAM H|ZZ|7} WZEQY QUCt FE HIO|HE XNESH= O AHELZH,
HOIHE 2= A2 lcycle 20| 7hs3ILCt.

3.2.3 Internal SRAM Registers

Internal SRAM FH|E Z+t&3t= 1 7H2| Global Control Register & Zt=Ct. =3 Internal SRAM 2 L &0
{3 7Hel Bank 2 THE £ A2 S Z Global Register 2| Configuration O 2|8 ZM™E|lE= Bank 702
Local Register Set 2 #£=Ct. Local Register Set & CHS1F 22 3742 32bit Register 2 4 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: ISRAMO A 2} bank@| physical Memory 37|
4h0: 1 KB

4h1:2KB

4h2:4KB

4h3:8KB

4h4: 16 KB

4h5: 32 KB

4'h6 : 64 KB

4h7: 128 KB

4'h8 : 256 KB

19:16 R/W | iSRAM Configuration Oh
4'h0: AREXIOIA 171ef H=2] Foj2lz 2
4’h1 : Reserved

#h2: ASROIA afel tl=el Fojzlz =Y
@H 8 BE FSE A THE0l AX 28

15:12 R iSRAM Enable Oh
4’0001 : SRAM Enable
4’0000 : SRAM Disable

24
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11:8 R dBank Size: dSRAMOlIA 2} bank2| physical Memory 4'h0 : 1 KB
4’'h1:2KB
4'h2: 4 KB
4'h3: 8 KB
4’h4 : 16 KB
4n5:32KB (42 T4 Al, dspm &%)
4’h6 : 64 KB
4’h7 : 128 KB
4’h8 : 256 KB
7:4 R/W dSRAM Configuration Oh
4h0: AFEXIOIA 1742 H=El FHolzlz Y
4’h1 : Reserved
4h2: AFEXIOIA 4742 ZEl FHolzlz 2Y
@ B g oL ux PHs0 AR YY)
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 X ot
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 iISRAM 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|AESl HE2 GAP £ 0|8%t7| W20 co-processor HXIAH T2 FHOQ
MVTC 2t MVFC & AFESHA EICH
Of| A
[T R T R R
/1## Internal SRAM Global Register Setting
[T T R R T R R
asm(“ Idi 0x700, %rQ”);
asm(“ mvtc 0x0, %r3”);
asm(“ 1di 0x00021021,  %r0”); /H#ON /[#Num of Memory Bank: 4
asm(“ mvtc 0x0, Y%rd”);
25
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3.3 Peripheral Memory Map

Register 92 8000_0000h £ ZEXstH 2t 7|5 Block & 1Kbyte ¥ €& &[0{ UL} Memory mapped
2
[=3

/0 o HEHZ XtMISH LiE2 Of2fet

FCH(Table 3-1)

Table 3-1 Peripheral Memory Map
Offset Address Block BUS Remark
0x8000_0000 Flash ControllerO
0x8000_1400 DMA Controller 4ch
0x8000 1800 SPI1 0 Controller AHB
0x8000_ 2400 Flash Controllerl
0x8000_2800 SPI 1 Controller
0xA000 1800 USB Device
Offset Address Block BUS Remark
0x8002_0000 Timer4
0x8002_0400 Reserved 1% APB
0x8002_3C00 SyStem Controller
0x8003_0000 UART 0,1 2ch
0x8003_0800 Timer 0,1 2ch
0x8003_1800 TWIO 2" APB
0x8003_2400 WDT
0x8003_3400 ADC Controller 8ch
0x8004_0000 UART 2,3 2ch
0x8004_0800 Timer 2,3 rd 2ch
0x8004_1800 TWIL 3" APB
0x8004_3400 Pinmux
0xA002_1000 UART 4,5 4" APB 2ch
0xA002_1800 SND Mixer
Oxffff_0000™ Interrupt Controller
Oxffff_1000% Core Timer
Oxffff_3000% GPIO
(1) =M Y92 cpull o5 WREHez CRF =2, d4MZ 20| AZEZ0 AKX QCh J2fM

Ct2 OFAHO o8 access T|X| =Lt

26
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331 Debugger Mode

SWD £ St M| o|siAM AM™EICE  “Set Cleok Control” H|E [0] HHOf| osfA ZAE EICt,

3 1.5 Serial Packet Frame Detailo

cMD cmMD SEL Value: Description:
high- fow:
@ 4'b0000-| 8'hXX- Select DBG (TOP)-
4'b0001+| 8'hXX- Select Processor 0 Debugger-
4'b0010-| 8'hXX- Select Processor 1 Debugger-
4'b0011: 8'hXX- Select Processor 2 Debugger
4'b0110:| 8'hXXa- Select AXI Bus Debugger-
4'b0111+| 8'hXX- Select AHB Bus Debugger-
4'b1001-| 8'b0000_0000- Set Clock Control “
[64 H|E]&2| 0x55AA9966 O|0{0F .
ote| [31:01 €& .
[7:0] 0| gaet.
27
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4 SYSTEM CONTROL

re
o

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

4.1 Reset Control

Reset controller & External Reset, Power on Reset, Debugger Reset 12|11 Watchdog Reset 2 2 /8 &[0
UCH otz 2o MA reset S0| EA| &[0 RULCE.

RESET# pin 2 28 2|4l M50 SE(active LOW). device £ reset HE|S HO{LIH A

_b"_
reset & 2E DLEJt AXHE|H, device = £E BZEE AASIT| A|ZSICE

njo

A|EFSICE,

=

AMAB9| debugger reset & SWD L |X[AHO| write ¥EM A EICH

41.1 System Reset

System Reset2 Ct21f 22 AFofA 2
External Reset

Debugger Reset

Watchdog Reset

POR Reset

S/W Reset

r

Of
-
M
e

ghrwNE

EXT_RST X

boot reset
—HI::' AR L,—»DM‘@:)_'SVS reset

Lreset2 |

dbg_rst

Serial DBG

Processor DBG

Bus DBG

Figure 4-1 Reset

41.2 Power On Start Time

vDD33 Off 3.3v 0| 7t &1, LT LDO EH¥S Sl vDD18 of 1.8V 7t XL =2 QI7IEH, POR
Reset O| release ZIC}. O] [f, External Reset O| release T|3, External Clock 22 S2t5l= Startup 2|27}
SESHA EICh O Startup 2I2& Xin O HEDE7| Fo| @FE 2 XS, LF logic 0l A0 system
reset 2 release A|7{Z=C}. System reset 2 POR Reset 1t External Reset O| release /2 Xin clock 7|&

1024-cycle O] X|'tt = release El L.

28
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3.3V

A

VDDIO —
(VDD33) |

CoreVDD N
(vDD18) |

75ms 300ms

POR |
Resetn

External

External
Clock

Internal
System

(Xin) MMW M

Resetx

Startup counter

1024 cycles of Xin

Figure 4-2 Power On Start Time Diagram

4.1 Reset Control

29
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4.2 Clock control

clock input 2

device £ ot 7HQ| PLL O] RUCF.

PLL reference clock

PAD_XIN/CK

main oscillator Off 2|38 A =ICt

2 XIN pin SZ25E g2

pllo_sel helk_div_val[3:0]
PLLO_CLK

PLL 1/1~
[} clk0 1/16 helk_tmp HCLK

PLL 2 PLLCONx Z|X|AE{Of 2|8 X Of=IC,

PLL 2 reset &, power down O| EIC}.

helk_cpu
hclk_spm
hclk_spi0o

XN FouT

XIN X

12— pllg_clK

functional clock)

PCLK

pelk_tmp

ext_clk

pll_clk pll_clk_buf
(functional clock)

ext_clk_buf

CHEES 42, PLL 2 =2 M2 MG, 3 Ano| ZIHE =gfg 5 UCH 2
AHIE F0[7] fld, crystal clock O] M

4 EH
1=
peripherals reference clock sources ZM At ZICH

HCLK 1} PCLK
Fhobs=H|o| ZAE
peripherals Of AtZ
UAELICE PCLK 2
1= APB peripheral

o
—_
P

(functional clock)

Figure 4-3 Clock Scheme

A

=
2 PCLK 8 A83lH, PCLK EO0ole 2 7HFEICE

helk_intc
hclk_gpio
hclk_dma
helk_sfO
helk_sfl
hclk_spil
helk_usbd

hclk_sys

heclk_pmu

lo

ZtZt AHB It APB F90| 22E It F
Zt1 QICH HCLK =0 Q2 CPU 2 AHB peripherals Off AtSEl

EICt HCLK 2t PCLK reference £ main crystal clock &=+ PLLO clock output O|& =
M2 HCLK =0el oA == &Ltk d2ijA, PCLK It HCLK 2

LU

pelk_wd
pclk_tm4
pclk_tm01
pclk_tm23
pclk_uart01
pclk_uart23
pclk_uart45
pclk_twio
pelk_twil
pclk_snd
pclk_adc
pelk_pmux
pelk
pclk_sys

pclk_gpio

TR, TR

X
or

ol x 2

X1=- © X ==

2 % UCI main crystal clock It PLL & HCLK and PCLK

Yot ?|0|H 2:1 9
Ct. PCLK domain 2 APB

S synchronous O|C}.

30
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4.2.1 Main oscillator

main oscillator = PLL Off CH®} clock &2 AHEE £ QUL
main oscillator 2| FIt4== 4 MHz 0| A] 16MHz.O|C}. main oscillator clock & &35t7| {8 At E O, Figure
4-4 9 ZH0| 2 742| B3} capacitors 2F €74 28 AZ|AE XIN X XOUT HE Atojof ¢A & Il Ct

gae mjegol e nEo| ALRECY

main oscillator &5+
# 25 # 24
XIN XOuT

1M ~ 10M

o—/\/\/\—o

10pf~30pf _ 10pf~ 30pf
Figure 4-4 Main Oscillator Circuit
4.2.2 PLL
£28 22 Main oscillator & 8H=LCt

PLL 2 reference 2
AL

flojoll ofsh Argd + ULt S 243t dfor ULk PLL lock 2 7|CtEl

ZZ20™-OZ pLL E

PLL 2 £ZE
CH2 clock &AAZ PLL O AZ $hCf

MainOSC | = v\ PLL FOUT }—— Pl ck

CLK

PD  OD[1:0] R[5:0] N[8:0]

| [21:16] | [8:0] |

PLLCON | [28] ! [25:24]

Figure 4-5 PLLO with External Filter

PLL 7} Zdstx|7| Fof| HI2A4 d3 siof $L|Ct =8 OSC clock 2 PLL reference clock 2| source O|LCt.

&

[

-

Fhos O H22RH AL Eh
N
XIN x
R

Fout = ———
ou 0D
288 &5 sloF oot

2H S8 Z2IHoA =HE
50M < XIN X < 200M,R > 2,N > 2;
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H[O|Z, Ol&= R[3:010 28 ==E == ULt :

R[5:0] Input Divider Ratio (R)
000010 2
000011 3
000101 4
111101 61
111110 62

Fmo| 2% HI88 LIEFHCHmultiplier). Ol= N[8:0]01 2l =HE £ QC}
N[8:0] Feedback Divider Ratio (N)
00000010 2
00000011 3
00000100 4
11111101 509
11111110 510
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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
01 divide by 2
10 divide by 2
11 divide by 4

O|E €9, B+ XINO| 1MHZzO|1, R[5:0] 2 100000, N[8:0] 100000000, OD[1:0]is 11 O|H
Fout =1 + 1X 256 + 4 = 64 MHz
PLLE &% (PLLE PLLCON Z|X|AHS| PLL power down bitS 022 writest0] AFEE = QUCh

4.2.3 PLLx Clock Change
A AH= SystemO| SAt8H= S7H0|E PLL clock?| Fht+E #HAE £ ULt

o
PLL Clock SourceE HZASIHLE PLL 8782 HESHH PLL Clocke| Fhts= BHAEICE

o o
A2 A2"S

30 &350 PLL Fht+E HEs= =
PHY X Ol HAZ QM= AIAE 232 External clock S&HAIZI &
External Clock It PLL Clock AIO|0 HZAL Glitch Free MuxS Sdf O|F0{X|2 2 X

7tSStL

bal

PLL O 8HE HASA = PLL O|M BIAE FOt£=9| Clock O| Lt27| 7HX| Lock time O 2K EIC},
Lock time2 Max 2ms O|C}.
AFEXH= PLL BB = Locktime O] K| 20| A|AE SHE PLL 282

0
Hu
rE
ox
=t
o
_9_}
n

424 Clock gating

Zkzto| e K|z JiY 221t A|AE H 07| S HCLKEN PCLKEN Z|X|AE HEE 0830 #0|E
onfoff & = QUACt O] HE= ZE reset 2 AHMEICE Clock off 0fl, peripheral O] H#E|X| ARUA=X =0l
ohCt
Higdat & SHZ 7tX| 10 ofF HA HMATL peripheral O 02 SEE Ad BHC}

4.2.5 Additional Clock Divider

Zt 0@ E ClHo|Ho| F== it e 24 Uz 288 7| FoE Egdle 7|s2 At
HEA F Fites Jdte £ Fui+E SESHEE ME E|0JOF BHCH
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clk45_sel[1:0]
clk16_sel[1:0]
“™ clk16_div_val[3:0]
ext_clk_buf - | ext_clk_buf
pll_clk_buf 1/1 ckie clk16_buf 1/45 clkas  clk45_buf
1/16) g pll_clk_buf . =
NO CLK
NO CLK ——
clk15_sel[1:0]
clk5_sel[1:0]
ext_clk_buf ext_clk_buf
clk15 clk15_buf clks clk5_buf
> _
pll_clk_buf 15 > pll_clk_buf 1/5
NO CLK ——] NO CLK
clk25_sel[1:0] clk32_sel[1:0]
ext_clk_buf ext_clk_buf
clk25 clk25_buf
pll_clk_buf 1/25 > pll_clk_buf L LCkeS6 clk32_buf
NO CLK NO CLK

Figure 4-6 Additional Clock Divider

4.2.6 USB Clock
USB Device = Figure 4-7 O =A|El HEQF 20| & 79| clock source OIAl clock O] &35 EICt.
usb_clk_sel
usb_clk_div_val

USB48|CLK_MX

pll_clk_buf K 7 A
ysb_clkO_buf ssmHz | usbas_ok usb4s_clk_d

>
96MHz 48MHz
BA
48MHz 12MHz z usb12_clk

96MHz 1/8 12MHz ®

S|

USB12_CLK_MX

usb12_clk_d

Figure 4-7 USB Clock
Figure 4-7 Of =A| & Het 20|, usB 20| Ciet & 7tX| 22& F 749 PLL oM ZtZ clock &
HFh[l-
| s — .

usb48_clk FhtE= 48MHz 2 Blj0F 6tH, usbh12_clk Fhtes A& QI8 12MHz 28l0F o},
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427 Peri Clock

peri00_clk_sel[2:0]
perio0_clk_div_val[3:0]

ext_clk_buf |
clk16_buf — | o
clk15_buf —| | Ul 100MHz
ck25_buf — | -S4 11~ perio0_clk_o
ckas_buf | | S | 116
clk5_buf —| é
ck32_buf — |
NO CLK —
peri0l_clk_sel[2:0]
ext clk buf | peri0l_clk_div_val[3:0]
clk16_buf — o
clk15_buf —| _?jl 100MHz
clk25_buf — | O 11~ peri01_clk_o
clk45_buf — | %_ 116
clk5_buf ——|
ck32_buf — |
NO CLK —
Figure 4-8 Peri Clock
Peri 00 clock timer 4 clock
Peri 01 clock timer 0,1 clock
Peri 02 clock timer 2,3 clock
Peri 03 clock uart 0,1 clock
Peri 04 clock uart 2,3 clock
Peri 05 clock uart 4,5 clock
Peri 06 clock -
Peri 07 clock -
Peri 08 clock -
Peri 09 clock -
Peri 10 clock SPK driver clock
Peri 11 clock digital modulator clock
Peri 12 clock -
Peri 13 clock -
4.2.8 Protection Mechanism

i
ot

adLuna 2 A|2H HOf BX|IAHO wite HZ 3H7] Q8 &= THA EXE ZQ=Z sict

r

A B = EX= GLOCK HX|AEO0| oxe5511ace af= write SHO| unlock & A|FOF BICt O|A2 ZE9
DE YRAHSS SiA oL
(GLOCK HX|AEE AlAH MO RENA L HX|AEHY 2LUXNQ MI|E HX|5H7| s 2e SIC})

oW EAs 299 4749 YRAHE wite o2 WREN ZXAHCQ| ZZo| HES g3t 5H0{0f

=
.
o

[

-

Ct
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4.3 Power modes

e 2| HEESD 9 Ciol ME 42 ARSI ER% ALEAR OiE2|AH 0|0 st M3 &HIS

— = —_ —_ —
HHet o & Y2 HSTCh
oo REE= Q2 BE QHA WS E Fots FX| YHO| Qs MELEICH
CPU Clock Main Main
Modes OSC domain Exit
Power
Sleep(Halt3) Off On On RESET#,
Interrupt Source
Stop(Halt2) Off Off On RESET#
Event Source,
Wake-up

431 RUN mode

Run mode = 20 CHSH MAH ®t= mE O|C} O] REL ZE 2|Ml & 3 =C}
RUN mode = 2 clocks , 2ZEQ0 A 2 5|8 oLt

o
k=X
=
Of ZEOM T XHIE &
of

OlOF SR, ALESHA| Be 29 =92 MOo{olM AESHA|
A= YRAHE HFsI0] MY 225 £Y 5= UCH (AHBCLKEN, APBCLKEN).

4.3.2 Sleep mode

Halt3 @E2 CPU 2t SPM 2| memorys & &t ot
CPUclock & FX|5t1, Ho| LIHX|= S5 ¢
QIE{- E £ active high level 0|0{Of wake up &A 2

- CPU is disabled.
- SPMis disabled.

Wake-up from Sleep mode(Halt3)

36
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pmc irg——> —
Twi 1 irgq——>

———cap over 0 irq or GP4 irgq—>
—Timer 4 irq or GP7 irg—>
——twi 0 irg or GP3 irq—>
vart 4 irg——>
timer 3 irg——>
wdt irg——>
——pdbg irq or GP5 irq—>
uart 2 irg——

spi 1irg——>
——GP6 irq or cap over 4 irg—> INTC

Interrupt

——spi 0 irq or vart 5 irg—>

CPU

dma 3 irg——>
vart 1 irg——>
uart 3 irg———> >_

usb irg——
adc irq——
dma 2 irg——>
GP1lirg——

Main Power
Management
Controller
(MPMC)

—Timer 1 irq or GP8 irg—> 0 : no effect
dmalirg———> 1: Wake-up
uart 0 irg——

—GPO irq or cap over2 irgq»

dmaOirg——>

timer irg 2——>
GP2 irg———>

bit-wise AND

mixer irgq——>
timer irg 0———>
core timer irg—>

swd irgq——>

_/

Figure 4-9 Wake-up process from Sleep mode

4.3.3 Stop mode
B E clock 2 ®X| oCH Wake up &2+ interrupt O|Cf,

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

Wake-up from Stop mode(Halt2)

usbr >

GP1.0———>

Wake-up
process from
Sleep mode

GP3.1———>

Main Power

Timer0 irg——> Polarity/ ’ Management
-— >

Timer2 irg——> > Mask Controller PMC irq

INTC

» CPU

—GP1.7/ UART1 RX—> (MPMC)
——GP2.2/ UART5 RX—» EWEFHZR
- GP15—»

—GPO0.7 / Timerl pwm—> )

Figure 4-10 Wake-up process from Stop mode

4.3 Power modes
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4.4 BOD

BOD+= 3.3V MYU(AVDD) € ZL|EZ siCt.

SEL[1:0]

Chg dIXl2E 282

VDD12 AVDD

Reference

T

Level Shifter

Comp =

m= BOD Reset

GND12 AGND

Figure 4-11 BOD Block Diagram

Faz 43 53 o

BOD Configure register(BCF) Address : 0x8002_3C38

Bit R/W Description Default Value
31:1 R Reserved -
1:0 R BOD Brownout voltage Selection bit 00
00:2.2V
01:27V
10:3.0V

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

AlZAF{OF SFCY,
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4.5 System Control Registers
system register®l 2517 QM= ST HEES A s{FofF SiCt.
45.1 System Control Global Lock Register (GLOCK)
Address : 0x8002_3C00
Bit R/W Description Default Value
31:0 w Oxe551lacc = write St unlock O| EICt 0
Unlock &l SENO{OF CHE ZX|AHO| 27|17} &{& L}
Lock& 1 2| gt XA =T lock &Ef7F EICE
R
Read S22 lock &EfQIXE =ol & &+ AL
0:lock AFEH
1 : unlock
39
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45.2 System Control Write Enable Register (WREN)
Address : 0x8002_3C04

Bit R/W Description Default Value
31 R Reserved -
30 R/W Flash Size selection register 0
29 R/W SPK controller register 0
28 R/W Peri Clock Reg3 0
27 R/W Peri Clock Reg2 0
26 R/W Peri Clock Regl 0
25 R/W Peri Clock Reg0 0
24 R/W DFS register 0
23 R/W DMA request selection register 0
22 R/W S/W reset set , uart sync selection register 0
21 R/W Peri Pin selection register 0
20:18 R Reserved -
17 R/W SWD pin selection register 0
16 R/W CLK16 Divider register 0
15 R/W HCLK Divider register 0
14 R/W BOD selection register 0
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 RW Additional Clock Divider 5, 16, 15, 25, 32, 45 Clock 0
Control Register Write Enable (Figure 4-16 & X)
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
Halt Status register
1 - Disable write protection for the corresponding register.
0 - Enables write protection for the corresponding register

* 0| MIX|AEHE A2 3l2{™, GLOCK 2 X|AEQ| a5 Xl sifoF SiCt,
*CPU 2| Halt 3322 PMCE M O{5t7| {siM= bit[o]E 1E setsiOf SHCL.

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

45.3 Halt Register
Address : 0x8002_3C08

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

11 : Reserved

12 : halt2

13 : halt3 (cpu, spm clock off)

PCLKS| one pulse 2= 0|Ct. write &l data?t 9X| =X %=Lk

* O] YX|AEE AtE 8l2{™, WREN registerd| halt register enable H|EZ enable A|7{F O0f $HC},
*CPU halt FH0{x O register & ® 17| M0, £7| ¥Z20| &d3zt [0f A0{OF FHCL.
*Halt HHOZ sleep mode”t E coreE 7P2{H, CIHHEES YMA|F{0F BIC},
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454 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 Reserved -
8 R/W Cpu only clock disable during halt3 0
0 : cpu, spm clock off when halt3 excuting
1 : cpu only clock off
75 R Reserved. -
4:0 R 12 : halt2 0
13 : halt3

= & halt REE & 5 ULt

* 0| YX|AEES AR 3l2{™, WREN register Of 3 Edl= H|EZ enable A|7AF|0f StC}

4.5 System Control Registers
Copyright © 2019, Advanced Digital Chips, Inc.
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45.5 Interrupt Wake up Enable Register
Address : 0x8002_3C10

Bit R/W Description Default Value

Halt 3 2E0fA{E, )

Wakeup Al AF2% Interrupt /S ME] o

IRQE reg =Al2t Y dICt

ol & W AHEE IRQE ME ot EICH

(debug irg 7+ Z8h

PMC irge =g

O7IM 2dstel QEEEO 2s{AM T CPU 2IHCLKZ} &OtLtA E.

QIHEE X2tz F25ITE cpu ST #EICH

sie o= QIEPEO 2QdiAM Halt3 O|F ISRNZIE fIsiAM& QIH

HE HEEE HHES| 2FOrXIT K27t E L O registertHX]

cpu 2 IWR=0 20| BHCE ISR b= FHSILE
31 R/W PMC interrupt 1
30 R/W TWI 1 interrupt 1
29 R/W Cap Over 0 interrupt, GPIO[4] interrupt 1
28 R/W Timer 4 interrupt, GPIO[7] interrupt 1
27 R/IW Reserved 1
26 R/W TWIO interrupt, GPIO[3] interrupt 1
25 R/W UART 4ch interrupt 1
24 R/W Timer 3ch interrupt 1
23 R/W WDT interrupt 1
22 R/W PDBG interrupt, GPIO[5] interrupt 1
21 R/W UART 2ch interrupt 1
20 R/W SPI 1 interrupt 1
19 R/W GPIQI[6] interrupt, Captuer Over 4 interrupt 1
18 R/W SPI interrupt, UART 5ch interrupt 1
17 R/W DMA [3] interrupt 1
16 R/W UART 1ch interrupt 1
15 R/W UART 3ch interrupt 1
14 R/W USB interrupt 1
13 R/W ADC interrupt 1
12 R/W DMA [2] interrupt 1
11 R/W GPIO[1] interrupt 1
10 R/W Timer 1ch interrupt, GPIOI[8] interrupt 1
9 R/W DMA [1] interrupt 1
8 R/W UART Och interrupt 1
7 R/W GPIO [0] interrupt, Capture Over 2 interrupt 1
6 R/W DMA [0] interrupt 1
5 R/W Timer 2ch interrupt 1
4 R/W GPIO [2] interrupt, 1
3 R/W Mixer interrupt 1
2 R/W Timer Och interrupt 1
1 R/W Core timer interrupt 1
0 R/W SWD interrupt 1

* 0| Y X|AE[SE A2 3l2H, WREN register 0| 3jE3dt= HEZ

* halt3 (sleep mode) &E{OIAl wakeup &M, 01 interrupt O 2|5 wakeup X|

enable A|7{FO} SOt

2784l

& register O|C}.
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4.5.6 Event Wake up Enable Register
Address : 0x8002_3C14

Bit R/W Description Default Value
31:27 R Reserved -
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 Reserved -
23 R/W Gp1.0 mask 0
0: mask 1: unmask
22 R/W GP3.1 mask 0
0: mask 1: unmask
21 R/W Timer O interrupt mask 0
0: mask 1: unmask
20 R/W Timer 2 interrupt mask 0
0: mask 1: unmask
19 R/W GP1.7 mask 0
0: mask 1: unmask
18 R/W GP2.2 mask 0
0: mask 1: unmask
17 R/W GP1.5 mask 0
0: mask 1: unmask
16 R/W GPO0.7 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 Reserved -
7 R/W GP1.0 Polarity 0
0: active low 1: active high
6 R/W GP3.1 Polarity 0
0: active low 1: active high
5 R/W Timer O interrupt Polarity 0
0: active low 1: active high
4 R/W Timer 2 interrupt Polarity 0
0: active low 1: active high
3 R/W GP1.7 Polarity 0
0: active low 1: active high
2 R/W GP2.2 Polarity 0
0: active low 1: active high
1 R/W GP1.5 Polarity 0
0: active low 1: active high
0 R/W GPO0.7 Polarity 0
0: active low 1: active high

EE
—_— =

* 0| H|X|AEHE A2 3}2{™, WREN register O s Est= H]

*

* 0| MZE= pPCM_IRQE E3 EICH

enable A|7{F/0f St

halt2 (stop mode) & EfO A wakeup 2, O™ interrupt O 2|3l wakeup X ZAF

ct
8 ==

register O|C}.

PMC ISR FEI0| =% EICt 2|11 O registerE A2™ O™ wake up sourcedl| 2|8 wake up0| & W=
X & == QUCEH Haltz AEHZ TIQ 0 LUMSH wake up event= A7t EICH TIQI0| 2bEHSIAH| O|FE F o
wake up eventZt ZASHH, TOILEZ| A|ZF BHCE

43
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457 PMC Status Register
Address : 0x8002_3C18
Bit R/W Description Default Value
31:1 R Reserved. -
0 R/W PMC IRQ clear bit 0
Read ol® IRQ £ |5 =0l
12 Write 3™ clear .0 write® 22 IS, AIZ clear &)
PMC IRQ & hali20f|A| 2 sict,
Halt3 Ol M= 24 SHX| @f=Ct.
Halt3 OlM= wakeE ot £89| igE 13 StH EC}
45.8 OSC Stable Counter Register
Address : 0x8002_3C1C
Bit R/W Description Default Value
31:11 R Reserved. -
10:0 RIwW Wake Al AF& & osc stable coutner 2| value O|Ct, 11h7ff

E=

* 0| HIX|AHE A2 3}2{™, WREN register o s st= H]

enable A|7{F/0f SHCt

el —
4.5.9 Clock Control Register (CLKCON)
Address : 0x8002_3C20
Bit R/W Description Default Value
31:13 R Reserved. -
12:8 R/W PLL Lock Counter value for halt2 5h1f
7:4 R Reserved. -
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 Select clock source for PLL 0
0: XIN /1 1 XIN/2
0 R/W Select clock source for HCLK domain 0
0: XIN input selected 1: PLLO clock selected

EE
—_— =

* 0] HX|AHE A2 3}2{™, WREN register O s st= H]
Al7{F{OF BHC}

enable Al7{F1, GLOCK register & 8iA|
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4.5.10

PLL Control Register (PLLCON)
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 PLL. 0
00 : divide by 1
01 : divide by 2
10 : divide by 2
11 : divide by 4
23:22 R Reserved -
21:16 R/W R (Input divider). These bits set the input divider value for the PLLO. 02h
R must be >=2 or unpredictable operation results.
15:9 R Reserved -
8:0 R/W N (Multiplier). These bits set the multiplier value for the PLLO. 002h

N must be >=2 or unpredictable operation results.

* 0] HIX|AEE A2 SF2{®, WREN register0f siEst= HEE enable A[7AF 1, GLOCK

e

* FOUT = (XIN*N)/(R*OD)

registerE i &l

4.5 System Control Registers
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45.11 Clock Divider Control Register (CLKDCON)
Address : 0x8002_3C28

Bit R/W Description Default Value
31:20 R Reserved -
19:18 R/W CLK16 clock source select. 0

00 : xin 01:pll
10 : noclk
17:16 R/W CLK32 clock source select. 0
00 : xin 01: pll
10: no clk
15:14 R/W CLK5 clock source select. 0
00 : xin 01: pll
10: no clk
13:12 R/W CLK45 clock source select. 01
00 : xin 01: pll
10: no clk
11:10 R/W CLK25 clock source select. 0
00 : xin 01: pll
10: no clk
9:8 R/W CLK15 clock source select. 00
00 : xin 01: pll
10: no clk
7:0 R Reserved -
* O] YXIAHE AFE StE{™, WREN register0f| siE5t= HEZE enable A|[7{F1, GLOCK registerE i

AZAF{OF SFCY,
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45.12 AHB Clock Enable Register (HCLKEN)
Address : 0x8002_3C2C

Bit R/W Description Default Value
31 R/W bus clock enable 1
30:12 R Reserved. -
11 R/W USB Device Clock Enable 1
(12MHz, 48MHz, bus clock)
10 R Reserved. -
9 R/W SPI1 Clock Enable 1
8 R/W SPI0 Clock Enable 1
7 R/W External Flash Controller Clock Enable 1
6 R/W Internal 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
2:0 R Reserved. 1

* O] HXAEE AME oF2{™, WREN register0f| siEst= HEE
Al7{F{OF L,

4.5.13 APB Clock Enable Register (PCLKEN)
Address : 0x8002_3C30

enable A|[ZAF 1, GLOCK registerS sHA|

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. -
18 R/W GPIO Clock Enable 1
17 R/W TWI1 Clock Enable 1
16 R/W UARTA45 Clock Enable 1
15 R/W UART23 Clock Enable 1j
14 R Reserved -
13 R/W Timer23 Clock Enable 1
12 R/W Pin MUX Clock Enable 1
11 R/W ADC APB Clock Enable 1
10 R Reserved. -
9 R/W Timer01 Clock Enable -
8 R/W Sound Mixer APB Clock Enable 1
7 R/W TWIO Clock Enable 1

6:5 R Reserved. -
4 R/W UARTO1 Clock Enable 1
3 R/W Timer4 Clock Enable 1
2 R/W Watch Dog Timer Clock Enable 1

1:0 R Reserved. -

* O] HX|AEE AHE oF2{™, WREN register0f| siEst= HEE
Al7{F{OF DHCH,

enable A|[ZAF 1, GLOCK registerS sHA|
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45.14 USB PHY Control Register (USBPHYCON)
Address : 0x8002 3C34
Bit R/W Description Default Value
31:18 R Reserved -
18 R/W SWD Reset enabled by WD Reset 0
0 : disable
1: enable
17 R/W SWD Reset enabled by BOD Reset 0
0 : disable
1: enable
16 R/W BOD Enable ( Reseted thourgh Extern reset) 0
0 : Disable
1: Enable
15:9 R Reserved -
8 R/W USB Function Select bit 0
0: USB Device 1:-USB Hest
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} @& A5 #OSO|X| Q=L
1: USB PHY7} 2| A& #ops eIt
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 A2 3l2{™, WREN register0f| si235l= HEZE enable A|7{F1, GLOCK registerS 3l

NEE R

4.5.15

BOD Configure register(BCF)
Address : 0x8002_3C38

Bit R/W Description Default Value
31:1 R Reserved -
1:0 R BOD Brownout voltage Selection bit 00
00:22V
01:27V
10:3.0V

* O] HX|AEE A2 3l2{™, WREN register0f| si235l= HEZE enable A|Z{F1, GLOCK registerS 3l

A|Z{F{OF SFCf.

4.5.16

HCLK clock divide register(HCLKDIV)

Address : 0x8002_3C3C

Bit R/W Description Default Value
315 R Reserved -
4 R/W Synchronization bit 0
12 MASIH synch 7} T3, CHA| 022 HIEA| MH siFEC
3.0 R/W AHB Clock Select 0

0000: Source Clock
0010: Source Clock / 3

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

IilO: Source Clock /15 1111: Source Clock / 16

* 0| HIX|AEE A2 3l2{ ™, WREN register0f si&dl= H/EE enable A|7F 0f
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45.17

CLK16 clock divide register(CLK16DIV)
Address : 0x8002_3C40

Bit R/W Description Default Value
31:4 R Reserved -
3.0 R/W CLK16 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

N R

45.18 Swd Selection Register(SWDSR)
Address : 0x8002 3C44
Bit R/W Description Default Value
31:1 W Reserved :
0 R/W Oh

SWD pin ?/X| selection
0 : GP3.0, GP3.1 SWD (sck, sda) AtZ.
1:GP 7.0, GP7.1 SWD (sck, sda)AH&.

* O] YXIAHE AFE StE{™, WREN register0f| siE5t= HEZE enable A|7{ZF1, GLOCK registerE Sl

AZAF{OF SFCY,

4.5.19

Security Control Register (SCR)

Address : 0x8002_3C4C

Set Only, “1”
It will be cleared by hardware automatically

1: Request Disable Security.

Bit R/W Description Default Value
31:6 Reserved -

5 R swd port selection 0
0:SWD port & pinmux 2730 m2t 273 2 £ U= Hgo|ch
1:SWDport 7t swd 2 A= =[O{H UL},

4 R SWD Security status 0
1: SWD security <FE{O|C}.

31 R fail counter Oh
fail 2l=E X ESHCH Power on A|Of|2F clear =ICH.

0 R/W 0

4.5 System Control Registers
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4.5.20 Key Value Register (KVR)
Address : 0x8002_3C50
Bit R/W Description Default Value
31:0 W Key Value Oh
Security Key to match with SWD key value
4521 Pin Selection Register(PSR)
Address : 0x8002_3C54
Bit R/W Description Default Value
31:13 w Reserved -
12 RIW Uartl pin ?|X| selection Oh
0:GP1.6, GP1.7 uartl tx, rx ArE.
1:GP 7.0, GP7.1 uart 1 tx,rx AtE.
11:9 R Reserved =
8 RIW Uart5 pin ?|X| selection Oh
0: GP2.2, GP2.3 uart5 tx, rx AHE.
1:GP 3.0, GP3.1 uart 5 tx,rx AtE.
7:4 R/W Reserved -
31 R Reserved -
0 WIR | 0:80pin AF® (7.1 Pinmux & X) Oh

1:64pin A& (7.2 Pinmux &=X)
O| bite| HHOf 2t periel port $IX|7F HFRLCE

* O] HX|AEHE A2 3l2{™, WREN register0f| si25l= HEZ enable A|7{F1, GLOCK registerS 3l
A|7{F{OF L,

45.22 SW Reset & Uart Sync Control Register (SWRUSC)
Address : 0x8002_3C58
Bit R/W Description Default Value
31:7 Reserved -
6:4 R UART Async selection bit 6h
Uart 2 Bridge ¥, Async,Sync & &H & = QCt
0: Async
1:Sync
(Vart0,1 = [4], Uart2,3 = [5], Uart4,5 = [6])
3:0 R/W S/W system Reset selection register Oh

o A

2} bit® “1"2 setting Al, system reset 2 & = UL}
[0] bit = SWO Reset

[1] bit = SW1 Reset

[2] bit = SW2 Reset

[3] bit = WDT Reset selection

*** reset tree 2.

* O] YX|AHE AHE ot2{™, WREN register0f| s st= H|EE enable A|7AF1, GLOCK registerE il
A|74F{OF L,

45.23 DMA Request Selection Register (DMARSR)
Address : 0x8002_3C5C
Bit R/W Description DMA Default Value
31:30 R/W 00 : twi0_dma_rx_req 01 : uvart_tx_3ch REQ 15 Oh
10 : Reserved 11 :timer_req_4 ch
29:28 R/W <t i Oh
00 : timer_req_3 01: m.lxer_req[4] REQ 14
10 : vart_rx 3 ch 11 :twil dma rx_req
27:26 RIW 00 : timer_req_2 ch 01 : mixer_req[ 3] Oh
REQ 13
10:uvart_r x_5ch 11 :twil_dma_tx_req
50
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25:24 RIW 00 : timer_req_1 ch 01 : mixer_req[ 2] Oh
REQ 12
10 :uart_tx 5ch 11 : usb_bulk_i_req
23:22 Riw 00 : timer_req_0 ch 01 : mixer_req[ 1] REO 11 Oh
10:uvart_rx_4ch 11 : usb_bulk_o_req
21:20 R/W 00 : dmabreq_adc 01 : mixer_req[0] Oh
) ) REQ 10
10:uvart_tx_4ch 11 : Reserved
19:18 RIW 00 : mixer_req[4] Ol:uart_rx_2ch REQ 9 Oh
10 : Twi 1 dma_rx_req 11 : Reserved
17:16 RIW 00 : mixer_req[ 3] 01:uart_tx_2ch Oh
REQ 8
10 : Twi 1 _dma_tx_req 11 :uart_rx_5ch
15:14 Riw 00 : mixer_req[ 2] 01 : Reserved REQ 7 Oh
10 : twi0_dma_rx_req 11:uart_rx_1ch
13:12 RIW 00 : mixer_req[ 1] 01:uart_rx_4ch REQ 6 Oh
10 : twi0_dma_tx_req 11 :uvart_tx_1ch
11:10 RIW 00 : mixer_req[0] O0l:uart_rx_1ch REQ 5 Oh
10 : dmabreqg_adc 11 :uart_rx_3ch
9:8 R/W 00 : usb_bulk_i_req 01:uart_tx_1ch REQ 4 Oh
10 : timer_req_3 ch 11 : vart_tx_3ch
7:6 RIW 00 : usb_bulk_o_req Ol:uart_rx Och REQ 3 Oh
10 : timer_req_2 ch 11:uart_rx_2ch
5:4 R/W 00 : uart_tx_0ch 01 : Reserved REQ 2 Oh
10 : timer_req_1 ch 11 :uart tx 2ch
32 R/W 00 : uart_tx_5ch 01 : Reserved Oh
10 : timer_req_0 ch 11 :uart_rx 0Och REQ 1
1:0 R/W 00 : twi0_dma_tx_req 01:uart_tx_4ch REQ 0 Oh
10 : timer_req_4 ch 11 : vart_tx_Och

* O] YXIAHE AHE StE{™, WREN register0f| i E5t= HEZE enable A|[7{F1, GLOCK registerE Sfi A

NEER
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4.5.24 DFS Control Register (DFSCON)
Address : 0x8002_3C60

Bit R/W Description Default Value
31:29 - Reserved -
15 R/W DFS Enable 0
0 : disable
1: enable
14:12 - Reserved -
11:8 R/W Thrid Division Value (May be max value) Oh
0000 : dividing by 1 (Max value)
7:4 R/W Second Division Value 1h
0001 : dividing by 2
3:0 R/W First Division Value 2h
0002 : dividing by 3

* 0| Y X|AEE A2 82 ™, WREN registerd| 3iEdt= H/EZ enable A|743{O}

4.5.25 Peri clock Selection Register0 (PERICLKO)
Address : 0x8002_3C64

shet,

—

Bit R/W Description

Default Value

31 - Reserved

30:28 R/W Peri3 Clock Selection(uart clock 0,1ch)
000 : XIN

001 : CLK16

010: CLK 1.5

011:CLK 2.5

100 : CLK 4.5

101:CLK5

110: CLK32

111 : NO CLK

00b

27:24 R/W Peri3 Clock Division(uart clock 0,1ch)
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

23 - Reserved

22:20 R/W Peri2 Clock Selection(timer clock 2,3ch)
000 : XIN

001 : CLK16

010:CLK 1.5

011:CLK 2.5

100: CLK 4.5

101: CLK 5

110 : CLK32

111 : NO CLK

00b

19:16 R/W Peri2 Clock Division(timer clock 2,3ch)
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

15 - Reserved

14:12 R/W Peril Clock Selection(timer clock 0,1ch)
000 : XIN

001 : CLK16

010:CLK 1.5

011:CLK 2.5

100 : CLK 4.5

00b
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101: CLK5
110 : CLK32
111 : NO CLK
11:8 R/W Peril Clock Division(timer clock 0,1ch) Oh

0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

7 - Reserved

6:4 R/W Peri0 Clock Selection(timer clock 4ch)
000 : XIN

001 : CLK16

010: CLK 1.5

011:CLK 25

100: CLK 4.5

101:CLK5

110: CLK32

111 : NO CLK

000b

3:0 R/W Peri0 Clock Division(timer clock 4ch)
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

* 0] Y X|AEISE A2 8l2 ™, WREN registerd| s dt= H|EZS enable A|7{F/0F

4.5.26 Peri clock Selection Registerl (PERICLK1)
Address : 0x8002_3C68

Bit R/W Description

Default Value

31 - Reserved

30:28 R/W Peri7 Clock Selection
000 : XIN

001 : CLK16
010:CLK 1.5
011:CLK 2.5

100: CLK 4.5

101: CLK 5

110 : CLK32

111 : NO CLK

00b

27 :24 R/W Peri7 Clock Division
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

23 - Reserved

22:20 R/W Peri6 Clock Selection
000 : XIN

001 : CLK16
010:CLK 1.5
011:CLK 2.5

100: CLK 4.5

101: CLK5

110 : CLK32

111: NO CLK

00b

19:16 R/W Peri6 Clock Division
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

15 - Reserved

14:12 R/W Peri5 Clock Selection(uart clock 4,5 ch)
000 : XIN
001 : CLK16

00b
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010:CLK 1.5
011:CLK 2.5
100 : CLK 4.5
101:CLK5
110 : CLK32
111 : NO CLK

11:8 R/W

Peri5 Clock Division(uart clock 4,5 ch)
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

Reserved

Peri4 Clock Selection(uart clock 2,3 ch)
000 : XIN

001 : CLK16

010: CLK 1.5

011:CLK 2.5

100 : CLK 4.5

101:CLK5

110: CLK32

111 : NO CLK

000b

Peri4 Clock Division(uart clock 2,3 ch)
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

* 0| HX|AEE A2 3l2{™, WREN register0f| si&dl= H|EE enable A% 0f

4527 Peri clock
Address : 0x8002_3C6C

Selection Registerl (PERICLK2)

Stk

Bit R/IW

Description

Default Value

31

Reserved

30:28 R/W

Perill Clock Selection(digital modulator clock)
000 : XIN

001 : CLK16

010:CLK 1.5

011:CLK 2.5

100: CLK 4.5

101: CLK 5

110 : CLK32

111 : NO CLK

000b

27:24 R/W

Perill Clock Division(digital modulator clock)
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

Reserved

22:20 R/W

Peri10 Clock Selection(spk driver clock)
000 : XIN

001 : CLK16

010: CLK 1.5

011:CLK 2.5

100 : CLK 4.5

101 : CLK5

110: CLK32

111 : NO CLK

000b

19:16 R/W

Peri10 Clock Division(spk driver clock)
0000 : dividing by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

Reserved
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14:12 R/W Peri9 Clock Selection
000 : XIN

001 : CLK16
010:CLK 1.5
011:CLK 25

100: CLK 4.5
101:CLK5

110 : CLK32

111 : NO CLK

000b

11:8 R/W Peri9 Clock Division
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

7 - Reserved

6:4 R/W Peri8 Clock Selection
000 : XIN

001 : CLK16
010:CLK 1.5
011:CLK 2.5

100 : CLK 4.5
101:CLK5

110 : CLK32

111 : NO CLK

000b

3:0 R/W Peri8 Clock Division
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

* 0] HX|AEHE AE 3l2{H, WREN registerOf| s 25t= H|EE enable A|7{F Of $tCt.

4.5.28 Peri clock Selection Registerl (PERICLKS3)
Address : 0x8002_3C70

Default Value

Bit R/W Description
31 - Reserved

30:28 R/W Peril5 Clock Selection
000 : XIN

001 : CLK16
010:CLK 1.5
011:CLK 2.5

100 : CLK 4.5

101: CLK5

110 : CLK32

111: NO CLK

000b

27:24 R/W Peril5 Clock Division
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

23 - Reserved

22:20 R/W Peril4 Clock Selection
000 : XIN

001 : CLK16
010:CLK 1.5
011:CLK 25

100: CLK 4.5
101:CLK5

110: CLK32

111 : NO CLK

000b

19:16 R/W Peril4 Clock Division
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh
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15

Reserved

14:12

R/W

Peril13 Clock Selection
000 : XIN

001 : CLK16
010:CLK 1.5
011:CLK 25

100: CLK 4.5

101: CLK5

110 : CLK32

111 : NO CLK

000b

11:8

R/W

Peri13 Clock Division
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

Reserved

R/W

Peril2 Clock Selection
000 : XIN

001 : CLK16
010:CLK 1.5
011:CLK 2.5

100 : CLK 4.5

101: CLK5

110 : CLK32

111 : NO CLK

000b

R/W

Peri12 Clock Division
0000 : dviding by 1
0001 : dividing by 2

1111 : dividing by 16

Oh

* O HX|AEE AtE ot2{EH, WREN registerdf s§Edl= HIEZ enable A|7AF{Of BHLY,

4.5.29

SPK Control Register (SPKCON)
Address : 0x8002_3C74

Bit R/W Description Default Value
31:7 - Reserved -
6:5 R/W Delay time selection of NMOS to get non-overlap PWM output switching 1h
4:3 - Delay time selection of PMOS to get non-overlap PWM output 1h

switching.
2 R/W . . . Ob
Selection signal for latch of PWM signal.
(High(1.8V)=Latch)
PWM A Z ck sys 2HCZ latch 3HA| L1 HIZ AR & ZR0|
23
y RIW Selection signal for rising(High=1.8V) / falling(low) edge ob
of system clock. (Optional / by the Sel_latch)...
0 R/W Enable input  (Low=power down, Hgh(1.8V)=Enable) 0Ob

* O] HX|AEE AHE ot2{T, WREN register0f s§E35l= H/EE enable A|7AFOf BHCY,
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4.5.30 Flash Size Selection Register (FSSR)
Address : 0x8002_3C78
Bit R/W Description Default Value
31:4 - Reserved -
3:0 R/W =} [ 4h

External Flash 2| size % A&} address

HE0ll 2|8l boot area O 0/0] External flash(internal flash type &
) @90 A% =L

0000 :
0010 :
0100 :

0110

1000 :

2 ZM3t= register O|Ct,

3

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

NEER=

256 Kbyte 0001 : 512Kbyte
1 Mbyte 0011 : 2 Mbyte
4 Mbyte 0101 : 8 Mbyte
: 16 Mbyte 0111 : Reserved
Reserved 1001 : Reserved
EE enable A|Z{F 1, GLOCK

registerS il
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5 SPIFLASH MEMORY CONTROLLER

5.1 Introduction
Flash M 22|29 &% £Z& XL 80Mhz 7HX| O|X|Zt Flash Memory Controller & AHB clock 8 &350

AtgstEz ZOf A|A" clock 2| 2 2F 2 S5t ECt

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 P
4000_0Q00h —>
4FFF:FFFFh
n Y
- > Internal/
o \ DAT BUF /—SW'\ External
m " - N——/| SPIFlash
T > Memory
< T
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 H|&(execute In Place)
58
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5.3 Functional Description

5.3.1 Register Interface
register interface & Sl operation mode selection register % command/data register & 28 & + QUL

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 SZ0| =M, controller = read 7t &t& E 7K, next access € StA| RO, wait HEHE FX|
ShCt

Memory interface 7|&

- Flash program operation
- Read data operation

5.3.3 Internal Flash Memory

Internal flash memory 7|&
- 16M-bit/512K, 1M, 2M, 4M-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

59
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534 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).

5.3.5 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)

5.3.6 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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5.3.7 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).

5.3.8 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).

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

5.3.10 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 5-2 SCfK and CS timing

5.3.11 Flash Chip Select High Pulse Width Register (FLCSH)

flash memory chip select high time & A&3}= register O|C}. [deselect Al {2 Hsl= gl Z0|C}H]
Program/Erase ¥ read &% A|, == read £ CtS read &% A|7HX], 50ns 2| deselect time O] 28R StCt,

adLuna 2| external flash memory 2| %f2, flash type OICt CHES 2 ST flash memory deselect time =

check 8O $tLCt,
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5.3.12 Flash WIP Check Period Register (FLWCP)

Flash memory £ program St7{Lt erase A| hardware 22 flash memory 2| AEHE Ql8tE= period
A85t=

register O|C}. Status memory 2| Obit 2t= #Z0| A2 flash controller 2| status register
SOHME =Ql0| 7HsStet.

=
=

=
=

5.3.13 Flash Clock Delay Register (FLCKDLY)

Serial Flash Controller Serial Flash
Memory

pon sfclkout

D*' Q »| SCK

’/ CLR 6

— sfclkfd

Q D+

6 CLR “

sfclkout _\—/—\I
sfclkfd w
:Fi:gure 5-3 Flash Clock Delay Timing

0| register = read timing = &7 SiECl. register 2| 2L0| 2} read clock O| delay ZIC},
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5.4 Address Description

Internal flash 0x8000_0000
controller

External flash 0x8000 2400
controller —

5.5 Register Description

5.5.1

Address : 0x00

Flash Mode Register (FLMOD)

Bit

R/W

Description

Default Value

31:10

R

Reserved

9

R/W

Command Write Enable
1: Command Write Enable
0: Command Write Disable

Ob

R/W

Chip select control
1: Chip select =7} HWO| 2[8 H|Of

0: Chip select A S E Lowlevel2Z 174

1b

R/W

Bus Error Enable
1: FlashO| Write 20| 20{g A, Bus Errorg &

0: Flashof| write 318

0=

1b

Reserved

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

1: EQIO Mode

0: Normal Mode

Command RegisterO EQIO(38h)E writeStH Flash= EQIOZEZ
Hetgt

Ob

Performance Enhance Mode

(Flash X[ of5 =toly

1: Performance Enhance Mode”} &£,

0: Normal Mode. M E&|X| %*g.

FLPEM Register®] 12 write5t0| Performance Enhance ModeE
Enabledt¥ S Z2, Quad ReadO|7{L} EQIO ZEY M3t MEEIC}

Ob

R/W

Bus Ready Control
0: Write S%2| A%, bus readyE X 0. SW7} flash?| statusE =9l

S = o
2 28 8ls.

1: Write 52 &, S/IWO| A flash?| statusES EQISI=Z2 HH.

Ob

Reserved

1:0

Flash Read Mode

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

00b

5.4 Address Description
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5.5.2 Flash Baudrate Register (FLBRT)
Address : 0x04

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

5.5.3 Flash Chip Select High Pulse Width Register (FLCSH)
Address : 0x08

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

554 Flash Performance Enhance Mode Register (FLPEM)
Address : 0x0C

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W Performance Enhance Mode Ob
1: Enabled
0: Disabled

555 Flash Command Register (FLCMD)
Address : 0x10

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

5.5.6 Flash Status Register (FLSTS)
Address : 0x14

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

55.7 Flash Sector Erase Address Register (FLSEA)
Address : 0x18

Bit R/W Description Default Value
31:24 R Reserved -
23:0 R/W Flash Sector Address to Erase Ob
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5.5.8 Flash Block Erase Address Register (FLBEA)
Address : 0x1C
Bit R/W Description Default Value
31:24 R Reserved -
23:.0 R/W Flash Block Address to Erase 0Ob
5.5.9 Flash Data Register (FLDAT)
Address : 0x20
Bit R/W Description Default Value
31:.0 R/W Flash Data (8, 16, 32-bit supported) Ob
5.5.10 Flash WIP Check Period Register (FLWCP)
Address : 0x24
Bit R/W Description Default Value
31:.0 R/W Flash WIP Status Check Period FFFh
5.5.11 Flash Clock Delay Register (FLCKDLY)
Address : 0x28
Bit R/W Description Default Value
314 R Reserved -
3.0 R/W Serial Flash Feed-back Clock Delay Value Oh
5.5.12 Flash 2nd Status Register (FLSTS2)
Address : 0x2C
Bit R/W Description Default Value
31:8 R Reserved -
15:8 w Flash 2™ Status (Winbond only) -
70 RIW | READ Al -
Flash 2" Status (Winbond only)
WRITE Al
Flash 1™ Status (Winbond only)
5.5.13 Flash ID Read Register (FLIDR)
Address : 0x30
Bit R/W Description Default Value
31:24 R Reserved -
23:.0 R Serial Flash JEDEC ID Read 000000h

5.5 Register Description
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5.5.14 Flash Memory Size Write Register (SFMSIZE)
Address : 0x34
Bit R/W Description Default Value
314 R Reserved -
3:0 RW | & & mf flasho o A7|8 ZH %tk o AvjeCt 2 Y2 4
Flash12 ®Z StA =L}
0000:32Kbyte 0001: 64Kbyte
0010: 128Kbyte 0011: 256Kbyte
0100: 512Kbyte 0101: 1Mbyte
0110: 2Mbyte 0111: 4Mbyte
1000: 8Mbyte 1001: 16Mbyte
66
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6 GPIO (GENERAL PURPOSE 1/O)

GPIO Ports= 8-bit 4-bit 3-bit 2-bit2 2 T =l 9709| port2 T |0 80pin

Ql
=

23 g0 AEED.
6.1 Features

- 80pin (47ports)

GPO.x has 8 I/0 Ports (8 port)
GP1.x has 8 I/0 Ports (8 port)
GP2.x has 4 1/0O ports (4 port)
GP3.x has 2 I/0 ports (2 port)
GP4.x has 4 1/0 Ports (4 port)
GP5.x has 8 1/0 Ports (8 port)
GP6.x has 3 I/0 ports (3 port)
GP7.x has 2 1/O ports (2 port)
GP8.x has 2 I/O ports (8 port)

- 64pin (32ports)

GPO0.x has 8 I/0 Ports (8 port)
GP1.x has 8 I/0 Ports (8 port)
GP2.x has 4 1/0O ports (4 port)
GP3.x has 2 I/0 ports (2 port)
GP4.x has 4 1/0 Ports (4 port)
GP7.x has 2 I/O ports (2 port)
GP8.x has 2 I/O ports (4 port)

6.2 Block Diagram

Key Features
® GPO0.x has 8 I/0O Ports

GPATH_SEL
PIRQMODE

PIRQCLR
PIRQSET *l
GPIO_IRQ<«——|Q D
FIF
Gy

FIF
e

8% 32PortsE MSTHLf. Ports ZXA|AH 2822 HA FHE £+ A2

o
Y 32

of, Cf

47742| 1/0 Ports 64pin

It Y=Y 38U Alx

GPxPUS
GPxODM
GPxOHIGH/GPXOLOW ——»/|

GPXOMEN/GPXOMDIS —»|

GPxODM
Alternate Function(Output) —»|
GPXOHIGH/GPXxOLOW ———»|

D D

Q
FIF

Q
FIF

U pclk_gpio

GPXEDS

hclk_gpio

GPxRED
GPxFED

Figure 6-1 GPIO Block Diagram

6.3 Functional Description

6.3.1 Port Control

e
GPXSCHMT

GPXPDS ———— |
GND

GPIO Ports& GPXOMEN HX|AHE &8 Z Port 2 Output modeE AP LD ESH GPXxOMDIS 2| A

Hol 28 Zt Port2 2 Input modeZ AMEICE Z} porto| AHA

% 9ICh GPXOMEN B|X|AE{Qt GPXOMDIS B|XIAE MHA| “179l HEQH
HEL oflst Yske O|X|X| RHC},

oco=

GPIO Ports?| &3 ¥ 2 Output modeZ M E AE{O|A GPxOHIGH &

Ef= GPxOMST Z|X|AEE E3| =9

-

=

[

S
o

Sg Sxoz MEgm, ‘07

IXIAEHE S3d}| High LevelZ A

6.1 Features
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HE|D, GPxOLOW HX|AEE Edl Low Level2 HHEICE Output level2| HHAEN= GPXOLEV HX|AHE

GPIO Ports?| 23 B2 GPxILEV HX|IAHE S &olg = ACh 2 portd] HAZAE  Pull-up M2
QI YHO| EXSIAL EHO H220= Pull-up 2 MAHSHH, 22 HO| “Lowd I FHHFE =L +
ALk

Table 6-1 Internal Pull-up Resistance Characteristics
Parameter Min Typ Max Unit
Pull-Up Resistance 30 66 130 KQ

6.3.2 Port Interrupt Enable

GPXIRQEN[7:0] —

GPIO_IRQX +—

e——— GPx.5

e—— GPx.6

fae—— GPx.7

Figure 6-2 GPIO Interrupt Enable

6.3.3 Port Edge Detect

EIRQ W& E3+ 93 QB HE o]2lo] GPIO2 Port Edge Detects Eaf zbzbe] 1
=2 g3 = v} PortE2 Rising Edge, Falling Edge 223 Any Edge »=2 A3t}

ol
g
u
fo
4z
-0,
i)
it

m

6.3.4 Port Offset Register Value

port O port 1 port n
GPxOMST 0x00 0x40 0x40 * n + 0x00
GPxOMEN 0x00 0x40 0x40 * n + 0x00
GPxOMDIS 0x04 0x44 0x40 * n + 0x04
GPxOLEV 0x08 0x48 0x40 * n + 0x08
GPxOHIGH 0x08 0x48 0x40 * n + 0x08
GPxOLOW 0x0C 0x4C 0x40 * n + 0x0C
GPxILEV 0x10 0x50 0x40 * n + 0x10
GPxPUEN 0x14 0x54 0x40 * n + 0x14
GPxPDEN 0x18 0x58 0x40 * n + 0x18
GPxRED 0x1C 0x5C 0x40 * n + Ox1C
GPxFED 0x20 0x60 0x40 * n + 0x20
GPxEDS 0x24 0x64 0x40 * n + 0x24
GPxODM 0x28 0x68 0x40 * n + 0x28
GPXSHMT 0x2C 0x6C 0x40 * n + 0x2C
GPxIRQMODE 0x30 0x70 0x40 * n + 0x30
GPxIRQEN 0x34 0x74 0x40 * n + 0x34
GPxPATHSEL 0x38 0x78 0x40 * n + 0x38
68
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6.4 Register Description

6.4.1 Port Output Mode Status Registers ( GPXOMST )
Address: OXFFFF_3000 / OXFFFF_3040 / OxFFFF_3080 / OXFFFF_30CO / OXFFFF_3100 / OXFFFF_3140 /
OXFFFF_3180 / OXxFFFF_31CO /OxFFFF_3200

Bit R/W Description Default Value
31:9 R Reserved -
8 R GPx.ODCMS : GPx. ODM Setting Bit 0
0 : No Effect.

1: GPx.ODM Bit set to 1.

GPx.ODCM : GPx. Output Data Control Mode Bit.
0 : Output Data®| Low, High 882 ZZ9| Register2 7 (2g) 4.
(GPXOLOW, GPXOHIGH)

1: Output Data®| Low, High 882 tHYo| Register2 SAI(EE) 478
(GPxOHIGH)
7:0 R GPx.OM : GPx.Output Mode Status Bit 0x00
0 : Output Disable Status 1 : Output Enable Status

6.4.2 Port Output Mode Enable Setting Registers ( GPxOMEN )
Address: OxFFFF_3000 / OxFFFF_3040 / OxFFFF_3080 / OxFFFF_30CO / OxFFFF_3100 / OxFFFF_3140 /
OXFFFF_3180 / OXxFFFF_31C0 / OXFFFF_3200

Bit R/W Description Default Value
31:9 R Reserved -
8 w GPx.ODCMS : GPx. ODM Setting Bit 0x0
0 : No Effect.

1: GPx.ODCM Bit set to 1.

GPx.ODCM : GPx. Output Data Control Mode Bit.

0: Output Data®| Low, High 882 ZtZ9| Register2 7HE (28 47F.
(GPXOLOW, GPXOHIGH)

1: Output Data®| Low, High 88& TH29| Register2 SA|(S%) 473.
(GPXOHIGH)

GPx.7 OMEN : GPx.7 Output Mode Enable Bit

GPx.6 OMEN : GPx.6 Output Mode Enable Bit

GPx.5 OMEN : GPx.5 Output Mode Enable Bit

GPx.4 OMEN : GPx.4 Output Mode Enable Bit

GPx.3 OMEN : GPx.3 Output Mode Enable Bit

GPx.2 OMEN : GPx.2 Output Mode Enable Bit

GPx.1 OMEN : GPx.1 Output Mode Enable Bit

oO(R|Nw|~lo|o|N
SEEEEEEE
o|o|o|o|o|o|o|o

GPx.0 OMEN : GPx.0 Output Mode Enable Bit

*** Port Output Mode Enable Setting Bit
0 : No Effect. 1: The output data mode of corresponding bit is set to enable.

6.4.3 Port Output Mode Disable Setting Register( GPxOMDIS )
Address: OxFFFF_3004 / OxFFFF_3044 | OxFFFF_3084 /| OxFFFF_30C4 / OxFFFF_3104 |/ OxFFFF_3144 |
OxFFFF_3184 / OXFFFF_31C4 / OxFFFF_3204

Bit R/W Description Default Value
31:9 R Reserved -
8 W GPx.ODCMC : GPx. ODM Clearing Bit 0x0
0 : No Effect.

1: GPx.ODCM Bit clear to 0.

GPx.ODCM : GPx. Output Data Control Mode Bit.
0: Output Data®| Low, High 482 ZtZt9| Register2 7 (&) 44,
(GPxOLOW, GPxOHIGH)
1: Output Data®| Low, High &2 THO| Register2 SAI(E8) ™
(GPXOHIGH)

7 W GPx.7 OMDIS : GPx.7 Output Mode Disable Bit 0
6 W GPx.6 OMDIS : GPx.6 Output Mode Disable Bit 0
5 W GPx.5 OMDIS : GPx.5 Output Mode Disable Bit 0
4 w GPx.4 OMDIS : GPx.4 Output Mode Disable Bit 0
3 W GPx.3 OMDIS : GPx.3 Output Mode Disable Bit 0
2 w GPx.2 OMDIS : GPx.2 Output Mode Disable Bit 0
69
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1 W GPx.1 OMDIS : GPx.1 Output Mode Disable Bit 0
0 W GPx.0 OMDIS : GPx.0 Output Mode Disable Bit 0

*** Port Output Mode Disable Setting Bit

0 : No Effect.

6.4.4 Port Output Data Level Registers ( GPxOLEV)

1: The output data mode of corresponding bit is set to disable.

Address: OxFFFF_3008 / OxFFFF_3048 / OxFFFF_3088 / OxFFFF_30C8 / OxFFFF_3108 / OxFFFF_3148 /
OXFFFF_3188 / OXxFFFF_31C8 / OXFFFF_3208

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

*** Port Output Data Level Status Bit
0 : The output data of corresponding bit indicates low level status.
1 : The output data of corresponding bit indicates high level status.

6.4.5 Port Output Data High Level Setting Registers ( GPXOHIGH )

Address: OxFFFF_3008 / OxFFFF_3048 / OxFFFF_3088 / OxFFFF_30C8 / OxFFFF_3108 / OxFFFF_3148 |
OxFFFF_3188 / OXFFFF_31C8 / OXFFFF_3208

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

7 W GPx.7 OHIGH : GPx.7 Output Data High Level Setting Bit 1

6 W GPx.6 OHIGH : GPx.6 Output Data High Level Setting Bit 1

5 w GPx.5 OHIGH : GPx.5 Output Data High Level Setting Bit 1

4 W GPx.4 OHIGH : GPx.4 Output Data High Level Setting Bit 1

3 W GPx.3 OHIGH : GPx.3 Output Data High Level Setting Bit 1

2 W GPx.2 OHIGH : GPx.2 Output Data High Level Setting Bit 1

1 W GPx.1 OHIGH : GPx.1 Output Data High Level Setting Bit 1

0 W GPx.0 OHIGH : GPx.0 Output Data High Level Setting Bit 1

*** Port Output Data High Level Setting Bit

When GPx.ODM is 0.
0 : No effect

1: The output data of corresponding bit is set to high level.

When GPx.ODM is 1.

0 : The output data of corresponding bit is set to low level.
1 : The output data of corresponding bit is set to high level.

6.4.6 Port Output Data Low Level Setting Registers ( GPxOLOW )

Address: OxFFFF_300C / OxFFFF_304C / OxFFFF_308C / OxFFFF_30CC / OxFFFF_310C / OxFFFF_314C /
OxFFFF_318C / OxFFFF_31CC / OXFFFF_320C

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

7 w GPx.7 OLOW : GPx.7 Output Data Low Level Setting Bit 1

6 W GPx.6 OLOW : GPx.6 Output Data Low Level Setting Bit 1

5 W GPx.5 OLOW : GPx.5 Output Data Low Level Setting Bit 1

4 W GPx.4 OLOW : GPx.4 Output Data Low Level Setting Bit 1

3 W GPx.3 OLOW : GPx.3 Output Data Low Level Setting Bit 1

2 W GPx.2 OLOW : GPx.2 Output Data Low Level Setting Bit 1

1 w GPx.1 OLOW : GPx.1 Output Data Low Level Setting Bit 1

0 W GPx.0 OLOW : GPx.0 Output Data Low Level Setting Bit 1

*** Port Output Data Low Level Setting Bit

0 : No effect

1: The output data of corresponding bit is set to low level.

6.4.7 Port Input Data Level Registers ( GPXILEV )
Address: OxFFFF_3010 / OxFFFF_3050 / OxFFFF_3090 / OxFFFF_30D0 / OxFFFF_3110 / OxFFFF_3150 /
OxFFFF_3190 / OxFFFF_31D0 / OxFFFF_3210

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

7 R GPx.7 ILEV : GPx.7 Input Level Bit Hi-z
0: Low Level 1: High Level

6 R GPx.6 ILEV : GPx.6 Input Level Bit Hi-z
0:Low Level 1: High Level

5 R GPx.5 ILEV : GPx.5 Input Level Bit Hi-z
0: Low Level 1: High Level
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4 R GPx.4 ILEV : GPx.4 Input Level Bit Hi-z
0:Low Level 1: High Level
3 R GPx.3 ILEV : GPx.3 Input Level Bit Hi-z
0: Low Level 1: High Level
2 R GPx.2 ILEV : GPx.2 Input Level Bit Hi-z
0: Low Level 1: High Level
1 R GPx.1 ILEV : GPx.1 Input Level Bit Hi-z
0: Low Level 1: High Level
0 R GPx.0 ILEV : GPx.0 Input Level Bit Hi-z
0: Low Level 1: High Level

** Port Input Data Level Status bit
0 : The input data of corresponding bit indicates low level status.
1: The input data of corresponding bit indicates high level status.

6.4.8 Port Pull-up Enable Registers ( GPXxPUEN)
Address: OxFFFF_3014 / OxFFFF_3054 / OxFFFF_3094 / OxFFFF_30D4 / OxFFFF_3114 / OxFFFF_3154 /
OxFFFF_3194 / OxFFFF_31D4 / OXFFFF_3214

Bit R/W Description Default Value

31:8 R Reserved -
7 R/W | GPx.7PUEN : GPx.7 Pull-up Enable Bit 0
6 R/W | GPx.6PUEN : GPx.6 Pull-up Enable Bit 0
5 R/W | GPx.5PUEN : GPx.5 Pull-up Enable Bit 0
4 R/W | GPx.4PUEN : GPx.4 Pull-up Enable Bit 0
3 R/W | GPx.3PUEN : GPx.3 Pull-up Enable Bit 0
2 R/W | GPx.2PUEN : GPx.2 Pull-up Enable Bit 0
1 R/W | GPx.1PUEN : GPx.1 Pull-up Enable Bit 0
0 R/W | GPx.0PUEN : GPx.0 Pull-up Enable Bit 0

0 : Disable 1: Enable

6.4.9 Port Pull-down Enable Registers ( GPXPDEN)

Address: OxFFFF_3018 / OxFFFF_3058 / OxFFFF_3098 / OxFFFF_30D8 / OxFFFF_3118 / OxFFFF_3158 /
OxFFFF_3198 / OXFFFF_31D8 / OxFFFF_3218

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

7 R/W | GPx.7PDEN : GPx.7 Pull-down Enable Bit 0

6 R/W | GPx.6PDEN : GPx.6 Pull-down Enable Bit 0

5 R/W GPx.5PDEN : GPx.5 Pull-down Enable Bit 0

4 R/W | GPx.4PDEN : GPx.4 Pull-down Enable Bit 0

3 R/W GPx.3PDEN : GPx.3 Pull-down Enable Bit 0

2 R/W | GPx.2PDEN : GPx.2 Pull-down Enable Bit 0

1 R/W GPx.1PDEN : GPx.1 Pull-down Enable Bit 0

0 R/W GPx.0PDEN : GPx.0 Pull-down Enable Bit 0

6.4.10 Port Rising Edge Detect Registers ( GPXRED )

Address: OxFFFF_301C / OxFFFF_305C / OxFFFF_309C / OxFFFF_30DC / OxFFFF_311C / OxFFFF_315C /
OxFFFFE_319C / OxFFFF_31DC / OxFFFF_321C

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

*** \When both Rising Edge and Falling Edge are set,

Edge detect mode becomes Any Edge mode.

6.4 Register Description
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6.4.11

Port Falling Edge Detect Registers ( GPXFED )

Address: OxFFFF_3020 / OxFFFF_3060 / OxFFFF_30A0 / OxFFFF_30EO / OxFFFF_3120 / OxFFFF_3160 /
OxFFFF_31A0 / OXFFFF_31E0 / OxFFFF_3220

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

*** \When both Rising Edge and Falling Edge are set, Edge detect mode becomes Any Edge mode.

6.4.12

Port Edge Detect Status Registers ( GPXEDS )

Address: OxFFFF_3024 / OxFFFF_3064 / OxFFFF_30A4 |/ OxFFFF_30E4 / OxFFFF_3124 / OxFFFF_3164 /
OxFFFF_31A4 / OxFFFF_31E4 / OxFFFF_3224

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

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

6.4.13 Port Open Drain Mode Control Registers ( GPxODM )
Address: OxFFFF_3028 / OxFFFF_3068 / OxFFFF_30A8 / OxFFFF_30E8 / OXFFFF_3128 / OxFFFF_3168 /
OXFFFF_31A8 / OXFFFF_31E8 / OXFFFF_3228

Bit R/W Description Default Value
31:8 R Reserved -
7 R/W | GPx.OD : GPx. Open Drain Mode Setting Bit 0
0 : Normal Output 1 : Open Drain Output
6 R/W | GPx.OD : GPx. Open Drain Mode Setting Bit 0
0 : Normal Output 1 : Open Drain Qutput
5 R/W | GPx.OD : GPx. Open Drain Mode Setting Bit 0
0 : Normal Output 1: Open Drain Output
4 R/W | GPx.OD : GPx. Open Drain Mode Setting Bit 0
0 : Normal Output 1 : Open Drain Output
3 R/W | GPx.OD : GPx. Open Drain Mode Setting Bit 0
0 : Normal Output 1 : Open Drain Output
2 R/W | GPx.OD : GPx. Open Drain Mode Setting Bit 0
0 : Normal Output 1 : Open Drain Qutput
1 R/W | GPx.OD : GPx. Open Drain Mode Setting Bit 0
0 : Normal Output 1 : Open Drain Output
0 R/W | GPx.OD : GPx. Open Drain Mode Setting Bit 0
0 : Normal Output 1 : Open Drain Output
6.4.14 Port Schmitt Input Enable Registers ( GPXxSCHMT )

Address: OxFFFF_302C / OxFFFF_306C / OxFFFF_30AC / OxFFFF_30EC / OxFFFF_312C / OxFFFF_316C /
OxFFFF_31AC / OXxFFFF_31EC / OxFFFF_322C

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

7 W GPx.7 SHMT : GPx.7 Schmitt Input Enable Bit 0

6 W GPx.6 SHMT : GPx.6 Schmitt Input Enable Bit 0

5 W GPx.5 SHMT : GPx.5 Schmitt Input Enable Bit 0

4 w GPx.4 SHMT : GPx.4 Schmitt Input Enable Bit 0

3 W GPx.3 SHMT : GPx.3 Schmitt Input Enable Bit 0

2 W GPx.2 SHMT : GPx.2 Schmitt Input Enable Bit 0

1 W GPx.1 SHMT : GPx.1 Schmitt Input Enable Bit 0

0 W GPx.0 SHMT : GPx.0 Schmitt Input Enable Bit 0

*** Port Schmitt Input Enable Bit
0 : CMOS Input Mode 1 : Schmitt Input Mode

6.4.15 Port Interrupt Request Mode Registers ( GPxIRQMODE )
Address: OxFFFF_3030 / OxFFFF_3070 / OxFFFF_30BO / OxFFFF_30F0 / OxFFFF_3130 / OxFFFF_3170 /
OxFFFF_31B0 / OXFFFF_31F0 / OXFFFF_3230

Bit R/W Description Default Value
31:3 R Reserved -
2:0 R/W | GPx Interrupt Request Mode Bit 000

000 : Reserved

001 : Rising Interrupt Mode
010 : Falling Interrupt Mode
011 : Both Interrupt Mode
100 : High Interrupt Mode
101 : Low Interrupt Mode

6.4.16 Port Interrupt Request Enable Registers ( GPxIRQEN)
Address: OxFFFF_3034 / OxFFFF_3074 / OxFFFF_30B4 / OxFFFF_30F4 / OxFFFF_3134 / OxFFFF_3174 /
OXFFFF_31B4 / OXFFFF_31F4 / OXFFFF_3234

Bit R/W Description Default Value
31:8 R Reserved -
7 RW | GPx.7 IRQEN : GPx.7 Interrupt Request Enable Bit oY
6 R/W | GPx.6 IRQEN : GPx.6 Interrupt Request Enable Bit o
5 R/W | GPx.5 IRQEN : GPx.5 Interrupt Request Enable Bit oY
4 R/W | GPx.4 IRQEN : GPx.4 Interrupt Request Enable Bit oY
3 RW | GPx.3 IRQEN : GPx.3 Interrupt Request Enable Bit o
2 R/W | GPx.2 IRQEN : GPx.2 Interrupt Request Enable Bit oW
1 RW | GPx.1 IRQEN : GPx.1 Interrupt Request Enable Bit o
0 R/W | GPx.0 IRQEN : GPx.0 Interrupt Request Enable Bit oY

*(1) GPIO Interrupt & 3 Port(GPx.0~7) & 1 7§9| Gt interrupt 2 243t A2 &= QULL
ot Port & 27 O|4 Q| interrupt = SAIOI(EH) 4& & 4 SICh = 8HIE T “1"2 47%Sl= HET} ot

W EX S{OF oiet. & Jf O] ‘12 2F Ot ot H HELR 273 X HeCf

6.4.17 Port Path Select Registers ( GPxPATHSEL)
Address: OXFFFF_3038 / OxFFFF_3078 / OxFFFF_30B8 / OXFFFF_30F8 / OxFFFF_3138 / OXFFFF_3178 /
OXFFFF_31B8 / OXFFFF_31F8 / OXFFFF_3238

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | GPx.y PATHSEL : GPx.y Path Select Bit 00000000
0 : Select Path synchronized 1 :Select Path asynchronized
73
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7  PIN MuX

Lt 2 / £ (GPIO) 751t A = 2 E|Ci M ZHX| peripheral function & At8% = QUCt

System controller 2| 4.5.21 Pin Selection Register(PSR) register A& M2} pinmux X7} & EICE

7.1 80 Pin Mux register

GPOXMUX | 1:0 TIMERO_PWM GP0.0
0x80043400 | 3:2 UART2_RX TIMERO_CAP GPO.1
5:4 UART2_TX GP0.2
7:6 UART3_RX TIMER2_CAP CEg
9:8 UART3_TX TIMER1_CAP GP0.4
11:10 TWIO_SDA GP0.5
13:12 TWIO_SCL GP0.6
15:14 TIMER1_PWM pro.7
GP1XMUX | 1:0 Ex_sf_csx_1 SPIO_CS# GP1.0
0x80043404 | 3:2 Ex_sf_dq[1] SPI0_DO GP1.1
5:4 Ex_sf dq[2] TIMER3_CAP GP1.2
7:6 Ex_sf_dq[0] SPI0_DI GP1.3
9:8 Ex_sf_clkout_1 SPI0_CLK GP1.4
11:10 Ex_sf_dq[3] TIMER3_PWM GP1.5
13:12 UART1_TX GP1.6
15:14 UARTT_RX GP1.7
GP2xMUX | 1:0 UART4_TX GP2.0
0x80043408 | 3:2 UART4_RX GpP2.1
5:4 UART5_RX TIMER4_CAP GP2.2
7:6 UARTS5_TX GP2.3
GP3.XxMUX | 1.0 | SWD_SCK(default) GP3.0
0x8004340C | 3:2 | SWD_SDA(default) UART5_TX GP3.1
GP4xXMUX | 1:0 TIMER2_PWM GP4.0
0x80043410 | 3:2 GP4.1
54 GP4.2
7:6 TIMER4_PWM GP4.3
GP5xMUX | 1:0 UARTO_TX GP5.0
0x80043414 | 3:2 UARTO_RX GP5.1
5:4 GP5.2
76 GP5.3
9:8 SPI1_cs# GP5.4
11:10 SPI1_SDO GP5.5
13:12 SPI1_SDI GP5.6
15:14 SPI1_CLK GP5.7
GP6XMUX | 1:0 GP6.0
9:8 TWI1_SDA GP6.1
11:10 TWI1_SCL GP6.2
GP7.xMUX | 1.0 UART1_RX GP7.0
0x8004341C | 3:2 UART1_TX Gp7.1
74
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7.2 64 Pin Mux register

GPOXMUX | 1:0 TIMERO_PWM GP0.0
0x80043400 | 3:2 UART2_RX TIMERO_CAP GPO0.1
5:4 UART2_TX GPO0.2
7:6 UART3_RX TIMER2_CAP GPO.3
9:8 UART3_TX TIMER1_CAP GPO.4
11:10 UARTO_RX TWIO_SDA GP0.5
13:12 UARTO_TX TWIO_SCL GP0.6
15:14 | TIMER1_PWM GPO.7
GP1xMUX | 1:0 Ex_sf_csx_1 SPIO_CS# GP1.0
0x80043404 | 3:2 Ex_sf_dq[1] SPI0_DO GP1.1
5:4 Ex_sf_dq[2] TWI1_SDA TIMER3_CAP GP1.2
7:6 Ex_sf_dq[0] SPI0_DI GP1.3
9:8 Ex_sf_clkout_1 SPI0_CLK GP14
11:10 Ex_sf_dq[3] TWI1_SCL TIMER3_PWM GP1.5
13:12 UART1_TX SPI1_cs# GP1.6
15:14 UART1_RX SPI1_SDO GP1.7
GP2xMUX | 1:0 UART4_TX SPI1_SDI GP2.0
0x80043408 | 3:2 UART4_RX SPI1_CLK GP2.1
5:4 UART5_RX TIMER4_CAP Gp2.2
7:6 UART5_TX GP2.3
GP3xMUX | 1.0 | SWD_SCK(default) UART5_RX GP3.0
0x8004340C | 3:2 | SWD_SDA(default) GP3.1
GP4xMUX | 1:0 TIMER2_PWM GP4.0
0x80043410 | 3:2 GP4.1
5.4 GP4.2
7:6 TIMER4_PWM GP4.3
GP7xMUX | 1:0 UART1_RX GP7.0
0x8004341C | 3:2 UART1_TX GP7.1

7.2 64 Pin Mux register
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8 INTERRUPT CONTROLLER

adLuna = 32 7l X9 °|E1E*E 128 JHX|0, O] YHEL Timer, SPI, TWI, UART S1F Z2 Y&
RO A L r_ 32719 QIEH ‘SEICH

8.1 Features
.32 Xdo| OEHE
-Me ¥ 9AHEE Enable 7|5
- M2 8 AHEE Mask /s

lgxoz Z2aY s AHE £

r_t
>

8.2 Functional Description

CIEEES =X M= tha1t €2 W8S S0 O|FO{TCt.

1. Z QHEE 2252 AHEE HO7|0| AHHEE QFICL

2. Interrupt Enable Register0| 2|s M=l 2 Interrupt Pending RegisterOff X &$HCt,

3. QHEE &S TSt T, crpull QIEHYEE QF3ICL

4. QHYEEE 9%F oW cpuol 2HHEI HEEEH QHEBE HE FAE AOM T
Interrupt Service Routine(ISR)2 2 I I stCt,

5. ISR 2 F#siC}

ISR =20| ELtH Interrupt Pending Clear Register0ll siE Vectordf= S22 EM Interrupt Pending
Register®i] MZHE CIHHE S X|2Ch

7. ISR WHLIQHAM cpull QIHEETL 2 d5l=Ict

CIEEES SF XMals tal €2 WYES S5t0 O|R0{TCE

1. Z QIHZE AAEL OIHZHE X O7|0| QIHHEE RKi‘o'I-EI—_

2. Interrupt Enable Register0fl 2|8 MEE =2, Interrupt Pending RegisterOfl X & atCt,

3. QIHEE RU&RE TS 2, crPul| QHHEE QFTiC}

4. QHHYEE Q¥ oW cpuol 2HHEII HEE3EH QHEBE HE FAE AOM T

Interrupt Service Routine(ISR)2 2 X St

5. QIHEEOS FHE 383l7] 8 Interrupt Pending Clear Register®l SHY Vectorifg S2ZM&
Interrupt Pending Register0f MZE AEHHE S X|R1 asm(‘set 13")2 & CPUS| AHHE
ghdat AlZICH

i =

ISRE $@BiCt,
orof, ST ISRQ| ¥ TF CRA| QIE{HETZL LSt X XMe2|7t 51850 ofY ISR2 Ts

MEA TS ISR =80 ELIH O ISRZE =750 LIMX| S TIABHCL
x
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8.2.1

HFEE

Interrupt Vector and Priority
FM+=2l= EIRQOZE 7t =Lt QAHHE HEH FAE CPUZG 32bit Addressing= St7| UfE0
ZtZ} 4bytes®| A7|S JEICH

Table 8-1 Interrupt Vector & Priority

Index Vector No. Description Vector Address
31 0x3F PMC interrupt 0x000000FC
30 Ox3E TWI 1 interrupt 0x000000F8
29 0x3D Cap Over 0 interrupt, GPIO[4] interrupt 0x000000F4
28 0x3C Timer 4 interrupt, GPIO[7] interrupt 0x000000F0
27 0x3B Reserved 0x000000EC
26 0x3A TWIO interrupt, GPIO[3] interrupt 0x000000E8
25 0x39 UART 4ch interrupt 0x000000E4
24 0x38 Timer 3ch interrupt 0x000000EO0
23 0x37 WDT interrupt 0x000000DC
22 0x36 PDBG interrupt, GPIO[5] interrupt 0x000000D8
21 0x35 UART 2ch interrupt 0x000000D4
20 0x34 SPI 1 interrupt 0x000000D0
19 0x33 GPIQ[6] interrupt, Captuer Over 4 interrupt 0x000000CC
18 0x32 SPI interrupt, UART 5ch interrupt 0x000000C8
17 0x31 DMA [3] interrupt 0x000000C4
16 0x30 UART 1ch interrupt 0x000000C0O
15 0x2F UART 3ch interrupt 0x000000BC
14 0x2E USB interrupt 0x000000B8
13 0x2D ADC interrupt 0x000000B4
12 0x2C DMA [2] interrupt 0x000000B0O
11 0x2B GPIO[1] interrupt 0x000000AC
10 0x2A Timer 1ch interrupt, GPIO[8] interrupt 0x000000A8
9 0x29 DMA [1] interrupt 0x000000A4
8 0x28 UART Och interrupt 0x000000A0
7 0x27 GPIO [0] interrupt, Capture Over 2 interrupt 0x0000009C
6 0x26 DMA [O] interrupt 0x00000098
5 0x25 Timer 2ch interrupt 0x00000094
4 0x24 GPIO [2] interrupt, 0x00000090
3 0x23 Mixer interrupt 0x0000008C
2 0x22 Timer Och interrupt 0x00000088
1 0x21 Core timer interrupt 0x00000084
0 0x20 SWD interrupt 0x00000080

8.2 Functional Description
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8.2.2 Interrupt Pending, Interrupt Active, ISR End

2t OIE{HEO| YHAHALEfL

HEQ| A Interrupt Pending Register & & =Qlgt == QUL HX| HM2gtn U=

| Ue
PIE{E E = Interrupt Active Register & S8iA & = QUCH cPu 7 Lot QIHZEE 0t S0|H siEdst=
Pending bit 2 XIS Z clear ECt WX A5t A= Interrupt & Active Z|IX[AHO| ST bit Of set
ZIC} Of bit 2 ISRENd O 2lsiA clear EICH.

St Tl 2MTE OIHBERLD 52 4=fel AHHEIL Masking EX| %2 MEHE  Interrupt
Pending Registers Of ML A 0= 52 M= AEHTEI BF Clear E 7K Interrupt
Pending Registers 0 A& &0 XpAlo| 2Ma+=2|7} E|7|& 7|ChalCt

Interrupt Acitve RegistersOl M& = IHZEEESS Clearst?| fIsiAME ISR EndE S8l sliE CIHEE HIH
HS ZfS WritedtH EICtH

8.2.3 Interrupt Enable

Interrupt Mask Registers O 2|8 Mask E|Of U= QEZE= Interrupt Pending Registers O A%

MEE=H H|8H, Interrupt Enable Registers(IENR)OI O9|3ff Disable = QIEEEE
O,

HE Interrupt  Pending
Registers Of MFE[X| Qf=Ct MEtM O FHX|AHE= TS HOMSO0[L X U2 AHBEO CHS{ Disable
S0 AFESHCL.

|_

8.24 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[sl oiet QAEHHEO LCHPH Request € TS
Interrupt Mask Set bit 7} “1”2 Z20|= Interrupt Pending Register 0 & El Interrupt & CPU 2

Interrupt Mask Clear bit 7t “1” & Z20|& Interrupt Pending Register O XM& /0 U= Interrupt & CPU
QHESIX| Zotct HAEE X Y2 LIHA| Interrupt §2 2FE = AUCH

Sl
T o
PU

Mask bit 7} ‘0’22 MHE QEBEZLT Interrupt Pending Registers(IPR)OI= MEL|7| E0] Mask
bit & “1"2 MAHESIH Interrupt Pending Registers O MAEZ0] Ue QAHBEIL M=o 2l
QHYEEE CHA| @3str}

F
I
o

A

. 2M #97F W2 QIE{YELE Pending /0| UCH

B8 HEETL WM WS FP WM MeSHD b HBEHC &2 QAHYES HW HO2 A2
= r
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8.3 Register Description

8.3.1 Interrupt Service Routine End Register (ISREND)
Address : OxFFFF_0000
Bit R/W Description Default Value
31:8 R Reserved -
7:0 W ISR END Value OxFF
(0x20 ~ 0x3F)

* Interrupt Active RegisterE Clear St7| ?I8iAl+= Interrupt Vector No. 2t2 2 clear S{Of BILCL.

(Interrupt Vector No. &)

8.3.2 Interrupt Pending Register (INTPENDN)
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. Ox2F 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. Ox2A 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| 2t HIEQ| #t2 siiE QHHEZI YWSIUSS LIEHHCE Interrupt Pending

Register®| Zt2 cpPuU 7 B0t E0|H X5HOZ Clear®lCt. s 35t=hite Interrupt Active Register 7t

set ElC}
8.3.3 Interrupt Active Register (INTACTn)
Address : OxFFFF_000C
Bit R/W Description Default Value
31 R Vector No. Ox3F Interrupt Active bit -
30 R Vector No. Ox3E Interrupt Active bit -
29 R Vector No. 0x3D Interrupt Active bit -
28 R Vector No. 0x3C Interrupt Active bit -
27 R Vector No. 0x3B Interrupt Active bit -
26 R Vector No. 0x3A Interrupt Active bit -
25 R Vector No. 0x39 Interrupt Active bit -
24 R Vector No. 0x38 Interrupt Active bit -
23 R Vector No. 0x37 Interrupt Active bit -
22 R Vector No. 0x36 Interrupt Active bit -
79
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21 R Vector No. 0x35 Interrupt Active bit -
20 R Vector No. 0x34 Interrupt Active bit -
19 R Vector No. 0x33 Interrupt Active bit -
18 R Vector No. 0x32 Interrupt Active bit -
17 R Vector No. 0x31 Interrupt Active bit -
16 R Vector No. 0x30 Interrupt Active bit -
15 R Vector No. 0x2F Interrupt Active bit -
14 R Vector No. Ox2E Interrupt Active bit -
13 R Vector No. 0x2D Interrupt Active bit -
12 R Vector No. 0x2C Interrupt Active bit -
11 R Vector No. 0x2B Interrupt Active bit -
10 R Vector No. 0x2A Interrupt Active bit -
9 R Vector No. 0x29 Interrupt Active bit -
8 R Vector No. 0x28 Interrupt Active bit -
7 R Vector No. 0x27 Interrupt Active bit -
6 R Vector No. 0x26 Interrupt Active bit -
5 R Vector No. 0x25 Interrupt Active bit -
4 R Vector No. 0x24 Interrupt Active bit -
3 R Vector No. 0x23 Interrupt Active bit -
2 R Vector No. 0x22 Interrupt Active bit -
1 R Vector No. 0x21 Interrupt Active bit -
0 R Vector No. 0x20 Interrupt Active bit -
* oM M|t A= AHBFEIL DY EICE ISRENDO| 25M Clear &L
8.34 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. Ox2F 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

80
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8.3.5 Interrupt Mask Status Register (INTMASKnN)
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,

8.3.6 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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8.3.7 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 Req. 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 Reqg. 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 Reg. 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 Reqg. 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).
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9 TICK TIMER

adLuna 2 MCU Off ZXSIAH £ 64-bit Tick Timer 7 L& T/ O{ QUL

9.1 Features

J 15-bit Pre-scaler
J 64-bit Timer/Counter

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

o
o2
M
il

CPU resume &|H counter resume EILCt,

9.2 Tick timer 15-bit Pre-scaler with clock source selection

—

Pre-scaler = 15-bit Pre-scaler & E3l 1/2 ~ 1/32768 Hi &F = 228 MM3SIA Timer/Counter 2
=
=

sl 2FE S UHSY 32 TSt

=
'
=)
=
(@]
o
=
>
—
(0]
=
i

M EFSICE Timer/Counter & Pre-scaler

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 Tick Timer/Counter

Pre-scaler Of °[d 2FEl Clock 2 AME3I0] A7EE Timer Counter register value OAl Of clock OFCH
o

counter value 2 “1” A ZA510] 0x0 Of Z=ESIH interrupt £ EHMStL, CHA| AMEXEIG

Counter register value £ “1"% Z+A 517| A|ZHSHCE (Down Counter)

™S Timer

(TMCNT : AFEXt7F M3 timer counter register value)

Timer Counter

Timer Interrupt

Figure 9-2 Timer Operation

Timer £7|= MEHEl 52 pre-scaler 12|11 Timer Counter 0Of 2|8 ZMEICT
1

Timer Period = x 1 x (TMCNT) [sec] {Pre - scaler Factor >3
Clock Source Frequency Pre—scaler Factor
Timer Period = L 1

x 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 SZFA|7]7] 2|3t HEE[0{0F St= 2X[AEE= ChES1 2Lt
-TMRST : Q0| e} Pre-scalerS clear 3tCF.
- TMCON'’s PFSEL : Timer CounterOf|A{ A% ClockS Z&SiCt

o

- TMCON’s TMEN : Timer CounterS Enable 3tC},

=

-TMCNTO : Timer Counter®| A|Zt Counter(L) #f2 2Tt}

= o =
- TMCNT1 : Timer Counter2| A|Z Counter(H) 7t ZAX™THC}
Timer Counter = Ct2 =AME HE5I0 SZA|ZICE
-TMCNTO,1 &%
-TMCTRL &H
- 20| a2t TMRST's CNTCLR HIE M¥H
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9.4 Tick Timer Control Registers

94.1

Address : OxFFFF_1000

Timer Reset Control Register (TTMRST)

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 Timer counter 2lreset O|F 0| F=X| =&Ql St bit O[T} 1
0| bit7t “0” O] Z|™, counter?t HAHOZ resetO| = ZO|Ct,

9.4.2 Tick Timer Control Registers (TTMCON)
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)® [, core timer2| counting &2%HT

CPU resume &|™, CHA| core timer counting= XH7HSHCE,

« Core halt(halt3) ¥ M, core timer2| counting &2f= Z0| H

CPU resume &|™, CIA| core timer countingS A 7HSHC}.

9.4.3 Tick Timer Counter RegistersO (TTMCNT 0)
Address : OxFFFF_1008
Bit R/W Description Default Value
31:0 RIW - Write : Timer Counter 2t 274 2{X|AH. OxFFFFFFFFD
-Read : M 7}2E g2 E oot
- 64bit counter & S} 32bit0fl i ZSH= counter ( [31:0])
9.4.4 Tick Timer Counter Registers1l (TTMCNT 1)
Address : OxFFFF_100C
Bit R/W Description Default Value
31:0 RIW - Write : Timer Counter 2f 278 2 X|AH. OxFFFFFFFFh
-Read : $M 7}2H S E oot
- 64bit counter = 49| 32bitd] i ESHE counter ([63:32])
85
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9.5 Tick Timer Interrupt waveform

counter TMCNT X -1 % 0x0 % TMCNT

timer_tick (g’ 1|/ { | I
interrupt 5) ) I ¥ I\—
Figure 9-3 core timer interrupt waveform
* Tick timer = CH2 7H2E O|Ct HHE 2O EE down counting & A|&SED 0 O E[™, interrupt 7t
SSHCL,

Figure 9-3. Of &= A| =l HRQb ZO|, interrupt 7t L4 3 CFE counter 742 HEE UONMFE LCHA|
counting 2 A|ZHStCE,
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10 WATCHDOG TIMER

Watchdog Timer £ A|AE 03], H4H
g oK e M, Y dEE 5

MAFHO| £
OO 1L O

Watchdog Reset O] ZHAistCt,

A~
2ds

Watchdog Reset O|

A
=
[e)

WDTMOD bit £ Interrupt mode 2

Watchdog timer

|XIBHCE Unlock
(UnLock : OxX1ACCES551 write.)

[

=

(o]}
=

32,

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

I™ WDTST bit | Watchdog Reset O]

133}, watchdog Reset 2
l.

A
2de o

ACh watchdog Timer 7t A™EH Time-out O] E|X| &H o}7| IsfM= 32 H[ES| Watchdog Counter
w0l ‘00| TX| AEFE FI|IMOE WDTCNT 2 MAESH0 watchdog Reset O] L/ dstX| U= F ofjof otCt,

2 Zd5HA| §a

WDTCNT off &F & 20| 00| EAZS LHECL
Lock 7|50l RUALE lock € M= & (WDCON) 0| HBZLEX| {n

HZAE ZHWDCON)O| HEg%=ICt

FEN7F X E T

Interrupt & A7
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10.1 Register Description

10.1.1 Watchdog Timer Control Register (WDTCTRL)
Address : 0x8003 2400

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|2tCt ResumeOf| 2|8l coreZt CHA| =ZFSHEH I 7{ EICE

5 R WDTLOCK : Watchdog timer &2 AE{Z LIEFLHCE, 0
0:Lock AfEH.
1: Unlock 2fEH.

4 R WDTST : Watchdog timer AtE{f H|E. 0

watchdog timerZ}reset mode, 2 4%
0 : No watchdog reset
1 : Watchdog reset

HEf HE+= read 20| 2|8} clearE! Ct.

3:2 R Reserved -

1 RIW WDTMOD : Watchdog timer2| modeS Z7H $trt, 0
0 : Reset mode
1 : Interrupt mode

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

*unlock € ZA201%, HH 2 wite® = ULt

10.1.2 Watchdog Timer Counter Value Register (WDTCNT)
Address : 0x8003 2404

Bit R/W Description Default Value

31:0 R/W Watchdog timer counter 32-bit value. OXFFFF_FFFF
Down-counter

*unlock € ZA202F M 22 wite® = ULt

10.1.3 Watchdog Timer Lock Value Register (WDTLOCK)
Address : 0x8003_2408h

Bit R/W Description Default Value
31:0 RW Watchdog Timer Lock 32-bit Value. 0x00000001h
(Unlock = 0xX1ACCE551)
ReadAl,
Lock : 0x00000001
Unlock :0x00000000

88
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10.2 Operational Flow Diagrams

* Watch dog timerO| CH®F Flow chartO|C}.

timer setting0| 7H59%

2t = watch dog timer £
O 2AE=LCH)

* interrupt 244

write) =20l 2lsff, R{7H SiCt.

Lock register0 Ox1ACCES551 valueS writedl| % Of 2t watch dog
SICE (Unlock AHEHOAMEE counter value2t control register setting0| 7+Hs)

* Control register2| [1] bitZ} 0 or 10f 2} reset mode, interrupt mode 1E#0| 7t
* Watch dog timer£ down counter2M countergtO| 00| S2 Al, reset or interruptS 24 A[ZICH
= SEE |X| THCh

(F715e 352 X5
=, watch dog timer interrupt service routine®| Al watch dog timer disable<, enable(control

SOttt

interrupt

*** Time-OutO| 24 E|X| 24A|
o7| 2|8l M= 32bit counter
2 FI7|M 22 write Sl F OF

ohot
** interrupt M2 22
interrupt & ENE R XIS,
(F718 2 SEE K| ASHA| S

wo wdt 70 E I3 M= interrupt
service routlneOiIH wdt disable
2, enable S| F{Of L},

Figure 10-1 Operational 'flow

Lock value

write

&
<

Unlock

) 4

No

Yes

Control

write

value

»i
l

Y
w

enable

4
DT

No

»{ Yes
A

4

Coun

write

ter value

<
4

No

~

Interrupt

v

I
) 4

Interrupt

reset
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11 TIMERS

adLuna 2 Timer/Counter, Capture, PWM 7|52 7% 32-bit Timer/Counter £ 5 A{'g L{ESIQICH

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 25 & 282 MBS0 32-bit Counter & TF&THCL

Pre-scaler O|A 2FE|

E£35l0 Pre-scaler counter

U i
Bt my

Pre-scale clock
TM clock selection selection
TMxCLK (TPXCTRL[0])
apb clock(system clk)
9 TM_clock
Peri_clock 15-bit Timer/Counter pre-scaler
) Capture in clock wnln|lv|vln]vlv
8- chas e vazo) (external clock) e b P e B B B
‘ ololalolololo
ext_clk_buf —| 17 ﬂ Clk16_buf ol|lolo|o|olo|o
pllo_clk_buf 0 1/1 % % % % % % ;
S| o|o| | o] @
NIN|O|RIN
o|plO|N
[oc] 1 V] Ke))
(o]
peri_clk_sel[2:0]
ext_clk_buf peri_clk_div_val[3:0] VVYVVYY
clk16_buf o \
clk15_buf N . 3
aikzs_but e iﬁé peri_clk Timer/Counter Clock Select A}
clka5_buf 2
clk5_buf =
clk32_buf Timer/Counter Clock
NO CLK
Figure 11-1 Pre-scaler Block Diagram
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11.2.2 Timer/Counter

Pre-scaler Of 25 ZFE Clock & A3 ox0 2 =7|ZtofM of 2 Ot 712 ¢S 1" 4

7100 AF&AHZE 278t Timer Counter Zi|X|AE 0| =&SHEH CHAl 0x0 O] =|BA AHEEES ZYotct

Timer Interrupt H H H

Figure 11-2 Timer Operation

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

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

X
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 SZ%HA|7|7] f/5t0] 2FE|0f0F St= A AH= Chad 2O
- TPXCON : Pre-scaler| 25 U2 ZAMstL, 20| 2} Pre-scalerg clear THCL,
- TMXCON’s TMOD : Timer Counter 2ES MA3stCt,
- TMxCON’s WAVE : Timer Counter®| F7|2 MME= 2HS =
- TMxCON’s PFSEL : Timer CounterOf A{ At8% Clock 3
- TMxCON’s TMEN : Timer CounterE Enable $tCt.
- TMXCNT : Timer Counter2| Z|CH Counter %}

Timer Counter £ CtS =A 2 473510 S&A|ZICH
-TPxCON &7
-TMxCNT &7
-TMxCTRL &%
- ZQof mal TPxCTRL's CNTCLR HE MH

91
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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 °| =8 MAL 32 HE F12E{9| 20| PWM Duty, PWM Period 2|X|AE Zto O|E jOjCt 2eol
WIHEIO] £2 THH0| SHSOIXICH PWM o ZE3I%E PWM Pulse Number HIXIAEO] olsf ZME|D)
mHAQ| xa—dgl-jf-oﬂ CICEEE PWM Interrupt S EHASICH 2Lt PWM Interrupt 7F 2MSICEIE HE O
80| G2 ZR0E PWM FHO| AL YGECL W2t PWM Pulse & #F7| ?ISiME Timer Interrupt
Ol PWM 2 Disable SlfOF $HC}.

b

0=

PWM Pulse Period = L X 1 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 FZEA|I7|7| 2I5t0] M- E|0{0F St= HX|AEE= ChSab 2L
- TPXCTRL : Pre-scaler®| 23 Q#Hg AH™St D, Z Q0| 2}t Pre-scalerE clear $C}.
- TMxCTRL’s TMOD :PWM ZEZ MHSICE,

- TMxCTRL's PWML : PWM Z29| A% 2HES ZFHCt

- TMxCTRL's PFSEL : PWMOIA| AL&E ClockS Z7E%HCt

- TMxCTRL’s TMEN : PWMS Enable StCt,

- TMXCNT tPWMe| F7|E Zoirt.

- TMxDUT : PWMQ| DutyS ZH3lCh

- TMxPUL : PWM2| Pulse S5 ZETICH PWM Pulsel| 317} O X|AH o] =

ZSHH PWM interruptZt 24 SHCEH pw

Output One Period Generation bit(TMXCTRL[6])7} enable
2 4%, 28 U0 = 5t pwm =2

disable =IC}.

<

PWM 2 Ot =AME 43St SZA|ZICH
-TPXCTRL &3
-TMxCNT &7
- TMxDUT A3
-TMxPUL A7
- =Qof wat TPxCTRL's CNTCLR &

92
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PWM Period Value = 0x0%h
PWM Duty Value = 0x06h
PWM Pulse Number Value = 0x03h
PWM Start Level = Low
Internal Counter (0 X1X2XBX4XEX6X718X9X0X1X(2) 3 X4 X5 X6 7X8X 9012 3 4 5X6X7X(8X9 0 >
PWM Output
<«—— Duty —»
<«—— Period —
Pulse Number Pulse Number 1¢ Pulse Number 2 1‘ Pulse Number 3 1‘
PWM Interrupt PMW Interrupt 1‘
Figure 11-3 PWM Operation
** Special Case
Duty 100% 2F 0% &7l 22 PWMwave EHE2 Ci3af ZCH
* period 100% ,Duty 100% ,start level = low
PWM out = “0” level
* period 100% ,Duty 0% ,start level = low
PWM out = “1” level
* period 100% ,Duty 100% ,start level = high
PWM out = “1” level
* period 100% ,Duty 0% ,start level = high
PWM out = “0” level
93
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11.24 Capture

Capture 7|S2 Pre-scale Al 473t Clock 2 7|E2E 510 2% &

CEE

=
Period 2| 5 7}X| HEfQ| HA F7|E T

Capture mode Z Timer
=0 FAISHK{OF SHC}.

=

=

Enable

Low/High Pulse Capture Mode

Capture Input

Capture Counter ////

Capture Interrupt

Capture Value

22 SN

2 Low/High Pulse, Only Low Pulse, Only High Pulse, Falling to Falling Period, Rising to Rising

| 24017

High Pulse Capture Mode

R g

Capture Input
Capture Counter

Capture Interrupt

Capture Value

Capture Input
Capture Counter
Capture Interrupt

Capture Value

Low Pulse Capture Mode

[
/ /

Falling to Falling Capture Mode

I

//v

Capture Input
Capture Counter

Capture Interrupt

Capture Value

Capture Input
Capture Counter

Capture Interrupt

Rising to Rising Capture Mode

7//7

[

Capture Value

Figure 11-4 Capture Mode Operation

Capture F7|= Ct3at 0| FEEICH

Capture Signal Width Time = !

1

X
Clock Source Frequency Pre—scaler Factor

Capture Time Example :

- Clock Source Frequency : 12MHz System Clock
- Pre-scaler Factor 2171024

- Capture Value(OCA) 9
=>1/12MHz X 1024 X 10 = 0.853msec

94
11 Timers

x (OCA +1) [sec]
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Capture ZEZ FEA|7|7| 2[510] MHE|O{0F St= HX|AHE CHEab 2L}
-TPxCTRL  :Pre-scaler®| 23 Y3 ZHstL, 20| M2t Pre-scalerE clear $HCt.
-TMXCTRL’s TMOD  : Capture REZ AHSIC}
- TMxCTRL’s CAPMOD  : Capture Pulse HENE ZAHsiCt.
- TMxCTRL’s PFSEL : Capture®| A AM2E Clocka ZHSiCt
- TMxCTRL’s TMEN : CaptureS Enable BtC}
Capture = CHE =ME H7H-sI0] SEHA|ZICE
-TPxCTRL &H
-TMXCTRL &%
- 0| ma} TPxCTRL's CNTCLR A H
- TMxDUTE 94 0{A Capture 7| =0l
- TMxCTRL's OVSTE 2{0{M Overflow §5F 29l
11.3 Address Description
TIMER O, 1
0, 0x8003 0800 / 0x8003 0820
Channel — —
TIMER 2
3 0x8004 0800/ 0x8004 0820
channel — —
TIMER 4
0x8002_0000
channel

11.4 Register Description

channel 0 channel 1 channel n
TPxCTRL 0x00 0x20 0x20 * n + 0x00
TMxCTRL 0x04 0x24 0x20 * n + 0x04
TMXCNT 0x08 0x28 0x20 * n + 0x08
TMxDUT 0x0c 0x2c 0x20 * n + 0xOc
TMxPUL 0x10 0x30 0x20 * n + 0x10
TMxCLK 0x14 0x34 0x20 * n + 0x14
TMxUPDATE 0x18 0x38 0x20 * n + 0x18
95
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11.5Register Description

1151

Timer Pre-scale Control Registers ( TPXCTRL )
Address : 0x00

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 : System clock 1: CAPx

* CAPx= Timer Xi&

115.2

g2 2= Aot

Timer Control Registers ( TMxCTRL)
Address : 0x04

Bit

R/IW

Description

Default Value

31:19

R

Reserved

18

R/W

HALTEN : Core Halt Enable bit
0: Disable 1: Enable

O| bitE setstH Halt30| 2|8 core?t BX|Z HL, counting® MX|
SHCE WakeupOll 2[8H| core?t CHA| SZfSHH YW EICE.

17

R/W

BRKEN : Core Break Enable bit
0: Disable 1: Enable

O| bitE setstH DebuggerS Sdll core break®t 42, counting= &
X|2tCt ResumeOf| 2|8l coreZt CHA| =ZHSHEH Y7 EICH

16

R/W

DMAREQEN : Timer request(DMA) Enable bit

0: Timer= A& F7|0tC} interrupt?t Q8 HCL

1: Timere| HHE F7|0CH interruptZt LO{LIH, DMAO] request Al
SE QUFESHA =t

15:14

R/W

TMOD : Timer/Counter Mode
00 : Timer 01 : PWM
1x : Capture

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

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

000

R/W

IUE : Immediately Update Enable
0: Counter Register0Ol Write?t 2t0| O[XOf| HHE Period?t 2t E
< HEEh

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: 1/2 001:1/8

010: 1/32 011:1/128
100: 1/512 101 : 1/2048
110:1/8192 111 :1/32768

111

0

R/W

TMEN : Timer/Counter or PWM Enable
0 : Disable 1: Enable

0

* PWM Output One Period Generation : PWM 2E2 SAtg [fj, F7|

muin
nx

bl
ret
=

LHHA7| = bitO|LC}.
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QAT Yot 0|20= AtE2E PWME Disable &l Cf.
* Timer Wave Output Generation : Timer ZEO|A ot F7|0C} togglek|= THEQ| EHOEE AFTICH
* Immediately Update : X/ Timer2| Countergt2 M8E W& IUE bit7t 191 &Ef O|O{OF BiC},
11.5.3 Timer Counter / PWM Period Registers ( TMXCNT )
Address : 0x08
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
1154 Capture Counter Registers / PWM Duty Registers ( TMxDUT )
Address : 0x0C
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
1155 PWM Pulse Count Registers ( TMxPUL )
Address : 0x10
Bit R/W Description Default Value
31:0 R/W (PWM mode) OXFFFFFFFF
- Read/Write : PWM Interrupt Period Value
- PWM2| (TMxPUL)FZ|0tCH pwm InterruptZ} ‘2%,
- Of) TMxPUL = 3, (pwm period x3)2 [ OfCH pwm interrupt ‘24,
11.5.6  TIMER Async Mode Register ( TMXASYN )
Address : 0x14
Bit R/W Description Default Value
31:2 R Reserved -
1 R/W Mode : Async/sync mode selection bit 0x0
-Timer LHE, B|57| M4 EEZ(async logic)2| AtE O{EE ZAXSI= bit.
- &7l(sync mode)2| AL ALESIX| %UZ.
0:sync mode 1l:async mode
0 R/W Clock sel : timer clock selection bit 0x0
- 57|/H]57|(sync/async mode) S A= bit.
- &7|(sync mode)2| A< system clock, H|-&7|(async mode)2| &< external clock
2 A8
0:system clock(sync mode) 1:external clock(async mode)
¥ H|S7|(async mode)2| Z<2 Otz Update RegisterS EVH| A23OF StC}.
97
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11.5.7

TIMER Write/Read update check Register ( TMXUPDATE )
Address : 0x18

Bit R/W Description Default Value
31:2 R Reserved -
1 R/W Read Update: timer read update clear bit 0x0
=HE clockg At83t= timer 2 Al, YYHQ @2 A7t #HE 4% 12
settingElCt. 12 wite 2 Z% update bitE clear & == UCH
0:Read 328 +¥Y = 82,
1:Read SX02 ®AMXQl Zf0| backup registerdl e AL 12 setting EICt O]
bitE 22l F readSE=S FAHSHOIOF BHLY,
0 R/W Write Update: timer write update clear bit 0x0
=EE clocke ARBSt= timer S%f A, EdHQ ¢S o7t #HE 42 12
settingZ Ct. 12 wiite 2 &< update bitE clear & = UL}
0:Write 20| HAXO=Z 0|0 X|X| AAS.
1 wite S22 Qg 72 HYHo=z QIf HUZ Z2 2tH 12 settingE Cl
Update bitE cleardt?| {|siA= 12 write S5 OFSICE.

*** \\rite/ Read SZ,
EX)

=Xt
S

TMCONO| CHB write Z,read &
pokel(TMCON, 0x00000003):

while(! (peek|(TMUPDATE) & 0x00000001));
pokel(TMUPDATE, 0x00000001);

.
.

/I TMCON 0x03 write.
I Y=

I/ write update bit clear.

Ol 20| write SH=X| =0l

peekl(TMCON); llread &% M ST address
while(! (peekl(TMUPDATE) & 0x00000002)); - // backup register0f| data &H| s#=X| =0l

printf(" TMCON = %x \\n", peekl(TMCON));
pokel(TMUPDATE, 0x00000002);

/I TMCONO]| Cigt 0x03 date read.
Il read SE0f| CHBF update bit clear.

98
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12 COPROCESSOR

adLuna 2| Coprocessor = H 22| #2|E 2/2t Memory Management UnittMMU) 2t I-Cache 7|5 €52

ZeolH, olF 7|5 =51t 7IEF R7t 7l =50 tiet HoE T oo

12.1 Features

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

Real Memory mode £ CPU 7} 4GB 37[9| MY H=Z2| SFS 2lsl offel €7 fjz2l S92 =2

= A2n, crpu ol Fae 2N W22 Fab LX|SHC)

Table 12-1 Real Memory map

Address Range Sector Number Size
0x0000_0000~0x003F_FFFF Flash 4MBytes
0x1000 0000~0x1000 O7EF Internal SRAM for Instruction 2KBytes

(l\_/lemory BankO)_
0x1000 0800~0x1001 3FFE Internal SRAM for Data 78KBytes

(M:emory Bank0~2_)

*+ 2|9| flash memory YL 4Mbyte 7|EC 2 E7| .
(2Mbyte 7|=2 Z2, 0x0000_0000~0x001F_FFFF O|0 512K ¥ Z <2, 0x0000_0000~0x0007_FFFFO|CH)

12.2 Coprocessor Description

Table 12-2 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/W Reserved
SCPR6 R/W Reserved
SCPR5 R/W Sub-Bank Address Register
SCPR4 R/W General Access Point Data Register
SCPR3 R/W General Access Point Index Register
SCPR2 R/W Reserved
SCPR1 R/W Reserved
SCPRO R/W Reserved
99
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12.3 Coprocessor Control Registers

12.3.1 System Coprocessor Status Register (SCPR15)
Bit R/W Description

Default Value

31 R System Co-Processor Access Right (Privileged)
Coprocessor0| M HotE LIEFHLE

0 : Supervisor/User Accessible

1 : Supervisor Access only

1

30:28 Coprocessor Type

001

27:25 Coprocessor Subtype

000

24 :19 Reserved

|| 0|

18 L1 Cache Presented
0 : Presented

1 : Not Presented

17 R L1 Cache Snooping Capability
0 : Support Snooping
1 : Not support Snooping

16:7 R Reserved

6 R Misalign Correction Support for Data Access
0 : Not support Misalign Correction
1 : Support Misalign Correction

5:2 R SCP Rending Exception Number

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

1111

1 R SCP Pending Exception status
0 : No Pending Exception
1 : Pending Exception Exist

0 R Reserved

12.3.2 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

12.3.3 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

12.3.4 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

12.3.5 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

100
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12.3.6 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

12.3.7 Memory Bank Configuration Register (SCPR9)

Bit R/W Description

Default Value

31:16 R Reserved

0

15 R/W Always 0

0

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

0

13:12 R/W Memory Bank 3 Cache Configuration
00 : Disable Cache

01 : Reserved

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

00

11 R/W Always 0

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

9:8 R/W Memory Bank 2 Cache Configuration
00 : Disable Cache

01 : Reserved

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

00

7 R/W Always 0

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

5:4 R/W Memory Bank 1 Cache Configuration
00 : Disable Cache

01 : Reserved

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

00

3 R/W Always 0

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

1:0 R/W Memory Bank 0 Cache Configuration
00 : Disable Cache

01 : Reserved

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

00

12.3 Coprocessor Control Registers
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12.3.8

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

12.3.9

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

102
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13 UART

adLuna 2| UART £ RS-232C QIEHI|0|A9| 7|52 ERsH 2HtAQl pCc U /0 device 2 &E H[S7|

EME QI3 Ot 07|52 7t 6 MY UART(Universal Asynchronous Receiver/ Transmitter) Controller

7t WEEIO AL,

13.1 Features

- Compatible with standard 16450/16550 UARTS
- Support Smart Card Interface (1SO7816 )
- Support IrDA Interface
- 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
Fractional Baud rate generator
- Line break generation and detection
- False start bit detection
- Prioritized transmit, receive and line status control interrupts
- Independent 16 characters transmit and receive 16Bytes FIFOs
-5 Ch. UARTs

13.2Block Diagram

/\ /é\ Receiver
E Buffer Serial
L Register Receiver Input
— § Shift —
C Receiver Regi ste‘r
T FIFO
Lﬁt

Transmitter
Holding > Serial
Register

A,
Transmitter Output
Shift —
Register

Transmitter
FIFO

A\ 4

Homrmw

FIFO
Control
Register

Baud
Generator

APB BUS

Divisor
——) Latch(MiS,LS)
Line

Control
Register

Line
(————) Status
Register
UART
Interrupt Interrupt Interrupt
Enable Control
Register Logic

Interrupt
D
Register

NS

13.1 Features
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Figure 13-1 UART Block Diagram

13.3Functional Description

13.3.1 Serial Data Format

adLuna 2| UART O|A+= ULCRn[4:0] HIEQ| H|X|AH MEo=Z UART £4! Serial Data Format Of CH%t
0| 7H53ICt. CF2 EE ULCRN[4:0] bit 2| Register o2 HZ Jh5¢h HO[H ZoHo| CHst AHo|Ct

ULCRnN[4:0]

Description

00010
No Parity /
1 Stop bit/
7 Data bit

Start bit : Data bit :

Data bit !

Data bit ! Data bit | Data bit l Data bit l Data bit |

7
Stop bit
| [ | | | | P

105

D1

|
D6 1
|

D2 D4 D5

|
I
I
I
|
I
I |

| | | | |
| | | I I
| | | | |
| | D3 | |
! | | | |
i T T T |
| | | | |

00011
No Parity /
1 Stop bit/
8 Data bit

T I )
Startbit | Databit | Data bit

I T I T I )
| Databit | Data bit } Data bit | Data bit : Databit | Databit | Stop bit

D2 D3 D5 D6

|
T |

! n7>/1
| I

T

|

00110
No Parity /
2 Stop bit/
7 Data bit

|
I I T
0 Do | D1
] ] |
T
|
T

Startbit | Databit | Data bit

[ | |
I I [
I | |
I | |
I | |
I | |
| [ |
I I I

| Databit | Databit | Databit | Databit | Databit | Stopbit | Stop bit

D1

D3 STb2

I
I

D6 YSTM
: 1

|
o/(no
|
|

| | |
T T T
| | |
y D4 | D5
| | |
] T ]
| | |

=

| |
I 1
| D2 |
| |
| |
I I
| |

00111
No Parity /
2 Stop bit/
8 Data bit

I I I ) . I ;
Data bit | Data bit | Databit | Data bit Data bit | Data bit | Stopbit | Stop bit

D1

I
STh2

D2 D3 D4 D5 D6 D7

I
| |
T T T
|
|
|
|
|
|
|

I \ I

| \ |
T T T T T T T 1

I \

I \

I \

I \

| \

I \

I \

-

11010
Even Parity /
1 Stop bit/
7 Data bit

Start bit : Data bit } Data bit | Data bit : Data bit : Data bit |

I I
Data bit I Data bit : Parity bit: Stop bit

| | | |

D2 D3 D4 D5

T | |
I 3 [
r e e e e e e e e T "
I |

T

|

|

|

|

|

|
| |
u/<no | D1
| |
|
|

I | |
| I | | XE y |
| | | I ven |

D6 2 1
| | | | Pari |
| I | | | o ! |
] I ] I I |
| | | | [ |

|
|

11011
Even Parity /
1 Stop bit/
8 Data bit

! Start bit

] ML | [ ] .
| Data bit I Data bit | Data bit : Data bit | Data bit : Data bit | Data bit : Data bit :F’anty bitl Stop bit :

D1

D2 D3 D4 D5 D6

8
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T 7 — — T T T T 1 — —
| Startbit | 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 I I |
Even Parity / | I T I T T T T
2 Stop bit / 0 po ! o1 ! b2 ! b3 ! pa ! D5 ! De ! :
7 Data bit A R T R P &5
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 | | | [ | | | [
ISmnbﬂ‘DaMbwlDmﬂbﬂleﬂbﬂlDambh|Dambh‘DMabﬂlDambn‘DambanamequpbnlstMt
f \ I | I I \ [ i | I * \
11111 | | | | | | | | I
Even Parity / | \ I | | | I | 1
2 Stop bit / | I | | \ | \
8 Data bit DO | D1 | D2 | D3 | D4 ‘ D5 | D6 | D7
| | | | | | | | |
| \ | | | | \ | \
| | | | | | | | I
1 ] T 1 L 1 T 1 T ] 1
| Startbit | Databit | Databit |! Databit |' Databit | Databit | Databit | Databit | Parilybit | Siopbit |
01010 | I [ | [ [ [ I | 1 |
Odd Parity/ | I T T T T T T I 1 T
1 Stop bit / 0 po | o1 | b2 | b3 | pa | b5 | pe YO 7!
7 Data bit ' ! ! I ! Parity, !
I I I | I I I I I I I
I I T T ] T T ] I | I
| I I | I I I I I I |
:Smnmt:Dmamt:DMamt:DmaMt:Dawmt:Dmaml DmaMt:DamMI:DMamt:Pwah:SWDMt:
r % Tt st ik 4 4 b dh T s gk ¢
01011 I 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 | [
Odd Parity/ | | T \ T T T T
2 Stop bit / 0 po ! o1t ! bz ! b3 ! b4 ! D5 ! 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 :
¢ d IS il ke " e i s b ik e "
01111 I | I | | | | | | | I | I
Odd Parity/ I | T 1 T T T T \ |
2 Stop bit/ | | | | | | I
8 Data bit DO | D1 | D2 | D3 | D4 | DS | D6 |
| | | | | | | | |
| I | | | | [ | |
I [ I [ | I [ I |

Figure 13-2 UART LCR Register Setting and Serial Data Format
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13.3.2 UART Baud Rate
TX/RX Baud Rate 2 Of2lf A2 7 4tEICE
f
UART Baud Rate = —FSK
16 x UDL

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

Table 13-1 UART Baud Rate

focik e 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(%) 123 0.63 0.00 0.00 0.00 0.00 0.03

4800 bps UDL = 27 74 147 313 625 807
ERR(%) - 123 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(%) - 123 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 O] 2.2% O|&0|M = UART %29 ¢H8ds B #s + BiCh

Y+ upL TS ALETH Baud Rate 2782 =2l A|2H SEO|M HEH QI HOlH

o [m=}
2 UARTE= FDL XA 6HIE dliet(1/64 THR)Q| A HHO| 7IsSICt

s Sl

o=

Fractional Divider Latch Value (FDL) = {(float(PCLK/16*BPS)) — (int(PCLK/16*BPS))}* 64 + 0.5

Table 13-2 UART Fractional Baud Rate

HES 7I0i5k7| of &L

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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13.3.3 Smart Card Interface
2 UARTE ISO7816 TOo ZE2EE0| 7|dtst H|S7| Ht0|E EX 42 X EN ADE FtE EE
&4 Ic 7tEQ| 2IHH 0|~ 7|52 MSTHC}
14.3.3.1 Smart Card = &gt
HEA ICTIENM 22[HezE TESH= H2 MY HE2 Helgt 3® (CLK, 10, RST) O|H
£ UARTE CLKH | 10TZ HM32ICH IC 7tE X7|3E fI RST T2 GPIOE AHESHC}
CLK, 10 E& ofgf 1M UARTS TX, RX TOf &2hw(of QUCt
UART
CLK Xl CLK (UART_TX)
UART TX >||\{ Xl 10 (UART_RX)
UART RX l¢
14.3.3.2 Data Format 4%
IC 7I=0| M&EEl= EXF ZB2 A|ZH|E | HO|H 8HIE, EvenParity HE , ZEHEZ FMEICH

; I
14.3.1 o '—f% UARTS| H& C|O[H ZU2 O|F Zeh ttet ZUS X[-SGER 0|0 siEst= =

o2 UuxLC HXIAEZ MEsC}
=Xt Xt Atolof ZtAQl Guard Time 2

0
[of3

PEOI2 X[RSHA| o AMEA =220 o|E ottt

14.3.3.3 CLK Fot3 M
IC 7lE0| M&EEE= CLK = 10 HE 88 M&k&= 2A=2 7|&8 280
S

Sof ™ I =20
CLKE= APB 23 &= UART M8 282 AAE 310 2F= 2=H0| ALZEICE

APB Clock — 3|

—— Divider ——>» CLK

UART Clock —] v

CLK FIt MH2 APB Clock === UART Clocke| Fht+E MHE3SID Divider o 2FH|E AH™SI0] 0]

F0{TlC}
IC 7tE A7|3} DHO|M ATR 2XIE 27| |3t CLK FIt$= 1 ~5Mhz 0| ATR 0| FIt4= HZAOQ|

7tsotet

107
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14.3.34 ETU d7d
I0EE S MEEl= EXte 1HE AlZt 744 S ETU 2t ot
2 UARTE ETU A3 E Baudrate HX|AHE ALE3I0] AT}
ETU Of Cist E¥Al2 ofzfet ZCt

16 x UDL
TU=
CLKfreq
CLKfreq - CLK EQ| FItg= |  UDL:Baudrate B3 (aXt2] =g
372
g E0 ATR BAtE e 7| ETU= ——— 7t EICt
CLKfreq

ol 16xUDL =372 7} &0
UDL = 372/16 = 23.25, £&5=Xt2| 7tX| Ms[oF StCt
UxDLL = 0x17, FDL = 0x9 (UDL = 23, FDL = 0.25) & AXgiCt,

14.3.3.5 Error Detection

10 TE &l dSE= EXel @FE AX|St= 40| 7ts5HEt

o 2774 o™ O|F HEf HXIAEHUXLS Of 7|§5H0] ALEXIO|A L{FECtH

£ Parity Error, Frame Error, Break Interrupt M| ZHX| O|C,

oM 2B SHMA| ZZHQI Error A|2Y &S S$ Character repetition 7|52 X|&I5HX| &=Lt

=]
=&t AHE2 Command MTES Sl O|FOX|N 2F | LYo ME =X|S2 AEA =20

rn

oM HO

lo
:|ru

o 4> 4> o 4
™ ™= = du r>

ro
o
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13.4 Register Summery
Table 13-3 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
Availabl Bit 0
e
Interrup
t
1 Data Bit1 | Data Bit 1 Enable Interrupt RCVR Word Overrun Bit 1 Bit 1
Transmi ID Bit0 FIFO Length Error
tter Reset Select
Holding Bit 1
Registe
r
Empty
Interrup
t
2 Data Bit 2 | Data Bit 2 Enable Interrupt XMIT Number of Parity Bit 2 Bit 2
Receive ID Bit 1 FIFO Stop Error
r Reset Bits
Line
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 Bit 5
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 Errorin 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 X712 3345 93] Reserved & 3th
109
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13.5Address Description

UARTO, 1 0x8003_0000 / 0x8003_0020
channel

UART 2,3 0x8004 0000 / 0x8004 0020
channel — —

UART 4, 5 OxA002 1000/ 0xA002 1020
channel — —

13.6 Register Description

13.6.1 UART Channel Receiver Buffer Registers (UXRB )
Address : 0x00
Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R Receive Buffer Data -

*DLABZ} “0” ¥ M Access 7ISd}C}.

13.6.2 UART Channel Transmitter Holding Registers ( UxTH)
Address : 0x00

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

*DLABZ} “0” & [ Access 7IsdtCt.

13.6.3

UART Channel Interrupt Enable Registers ( UXIE )
Address : 0x04

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” ¥ [ Access ZISd}C}.

13.6.4 UART Channel Interrupt Identification Register ( UxIl )
Address : 0x08

Bit R/IW 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” € [H2F Read ModeZ Access 7= d}LCt.

110
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Table 13-4 UART Interrupt Control Function

Interrupt A
Identification Register PLrlorltIy Inflfarrupt Interrupt Source Int(érrugFtReset
Bit3 | Bit2 | Bitl | Bito | —°'° Ve ondition
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
13.6.5 UART Channel FIFO Control Register ( UXFC)
Address : 0x08
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 RwW XFR : XMIT FIFO Reset 0
XFRZt “1” & [, XMIT FIFO We| 2= HO|H= Reset & . J2{Lt
Shift Register Li2| HIO|E = Reset &|X| @f=Ct
1 RW RFR : RCVR FIFO Reset 0
RFRZ} “1” ¢ [, RCVR FIFO W2 ZE GO|E& Reset EICt 12
Lt Shift Register Li2| H|O|E{= Reset &|XA| %=Lt
0 RwW FIFOEN : FIFO Enable Bit 0
0: 16450 UART Model : Enables FIFO
*DLABZ} “0” € U= Write Mode 0|31, DLABZ} “1” ¥ U= Read Mode O|Ct.
111
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13.6.6 UART Channel Line Control Register (UxLC)
Address : 0x0C
Bit R/W Description Default Value
31:8 R Reserved. -
7 RW DLAB : Divisor Latch Access Bit 0
DLABe] “1” ¢ uj, Divisor Latch Registers®] Read/Write¢} FIFO
Control Register®] Read”} 7}53}t}.
6 RW SB : Set Break 0
SB7} “1” < ), Serial Data Outputel] Logic “0’0] Z## T} SBE U
- Transmitter Logicoll = @3-S WA A e¥ow, @] Serial Outputel
w dFge vk
5 RW SP : Stick Parity 0
0 : Disables Stick Parity
1:PEN, EPS, SP7} “1”d ], Parity Bit “0”
PEN, SP7} “170]aL, EPS7} “0” ¢ u, Parity Bit “1”
4 RW EPS : Even Parity Select 0
0 : Select Odd Parity 1 : Select Even Parity
3 RW PEN : Parity Enable Bit 0
0 : Disables Parity 1 : Enables Parity
2 RW STB : Number of Stop Bit 0
0: 1 Stop hit
1 : 2 Stop bits(?+eF, WLS Bitol A 5 Bits/Characters A & 3ithd, 1.5
Stop bits & zr=t})
1:0 RW WLS : Word Length Select 00
00 : 5 Bits/Character 01 : 6 Bits/Character
10 : 7 Bits/Character 11 : 8 Bits/Character
13.6.7 UART Smart Card Interface Register ( UxSCI)

Address : 0x10

Bit

R/W

Description

Default Value

31:8

R

Reserved.

7

RW

Clock Enable
0: Clock Output Disable
1: Clock Output Enable

CLK HIeZ L7t= 23 £33 4Fot

Reserved

RW

10 Pin Input enable
0 : input disable
1:input enable

IO 22 S0E BEXAE 4T I 2Fsct 24 SME St
o= 2 7tSStH olli= 10 pin o EF MUVt YHE2Z H

e~ =22 5 S A
o RWE %l-OI_IOEI- e %Ikl:}'

RW

10 Pin output enable
0 : output disable
1: output enable

= =
7850 TX Buffer of &&= 2ol 10 H

RW

Divider configuration
0000 : PCLK

0001 : PCLK/2

0010 : PCLK/4

0100 : PCLK/8

1000 : PCLK/16

£0tE FE2 [EEE CLK o EFHIE

UART Mg 220|H UART X& 2

Jm

00

112
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13.6.8

Address : 0x14

UART Channel Line Status Register ( UXLS))

Bit R/W Description Default Value
31:8 R Reserved. -
7 R EIRF : Error in RCVR FIFO 0
FIFO ZE7t ot Z2 EIRFE &4 “0°0[Ct. FIFO EE0|M EIRFE
RCVR FIFO WO OE, PE, FE, BI & O dtLigtz “170| MHE|H,
“170| ECH EIRF= BHeF FIFO LHO| A=A QI o7} 9iCHH, LSR 2
XAHE AAE W Clear(*0")E L.
6 R TEMP : Transmitter Empty 1
FIFO ZE7} Ot AL TEMTE Transmitter Holding Register (THR)2t
Transmitter Shift Register(TSR)0| =5 Empty® Of <170 EICt THR
&= TSRO| GIO|E{7} Y2 ClearElCh FIFO BE O|ME, TEMTE
Transmitter FIFO2t TSRO| 25 EmptyQ [ “170| =ICt,
5 R THRE : Transmitter Holding Register Empty 1
FIFO ZE7} ottl L THREE THRO| HIO|E7t TSRE HE EOf
EmptyZt ElQdS I “170] Z|0, THRO| ©&S fst MEZ2 H0|HE
£ £ Lt FIFO 2ZEOAME Transmit FIFO7} Empty¥ [ THREZ}
“1"0| £/, MO|E 3lLto| Byte2tT Transmit FIFOO| WX/ ClearE
Ct. DFeF THRE interrupt(ETHREI) 7t “170|1 THREZf “170|2tH
Interrupt?t 28 BHCE
4 R BINT : Break Interrupt 0
cdEE 2 OB 7L Fulllword M& A2t S <0 M Bl= “1”
0| ZICt Full-word M& A|Zt2 Start, Data, Parity 12|21 Stop HIE H
&2 st A AIZEE 2lol$tet FIFO ZE0|A O] 02{= FIFO Lol
2t2to| ByteO| MEE|M, BIZ7} 2SS O FIFOO|= “070] MZICE
CPUZ} LSR2 20| € U Clear EIC}
3 R FERR : Framing Error 0
FEE 4El& Y3 HO|E7t RE% Stop HIES 7HX|X] %UAS O
“170| ElCt FIFO 2EOM O of2f= FIFO W2l 2422 Byted| M
EICH cPUZt LSRE 2101 & W Clear EC}.
2 R PERR : Parity Error 0
PEE ==4lEl= 2 OO|H7t LCR HX|AHO| ol MEHEl Parity
HIEQF ZHX| 42 [ “170| =Lt FIFO 2E0|M O] 02{&= FIFO L{2|
2t2to| ByteOl HM&EICH CPUZL LSRE 20l 2 [f Clear EIC}
1 R OERR : Overrun Error 0
OEE, FIFO ZEJL ot A2, RBR W2l HIO|EE gloj7t7| A
of MZ2 CIolE{Zt MT &% “170| &Lt FIFO EE0 A= FIFOZt
Full AEHOM Receiver Shift Register(RSR)M| A Z2 Full-word?t 0
g2 0 “170| EIC} O] 42 RSR2 MEZ HIO|HE A% Zilo]
X2 FIFOZ H&2 /X Y¥=Ch CcPUZt LSRE 90 2 M Clear &
ct
0 R DRDY : Data Ready 0
DR2 #4lE G|O|E{7} RBR HE& FIFOO| MAZ Of “170] =IC}
RBR E& FIFO o] 2E G[O|E{7} cPud| Qs AHAE I Clear
Eloh
113
13.6 Register Description 13 UART

Copyright © 2019, Advanced Digital Chips, Inc.



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

adLuna

Rev. 1.0

L ]
®
adc

www.adc.co.kr

13.6.9 UART Channel IrDA Control Register ( UXIRC )
Address : 0x18

Bit R/W Description Default Value
31: 6 R Reserved. -
5 RW IrDA Rx Inversion 0
4 RW IrDA Rx Enable 0
1 RW IrDA Tx Inversion 0
0 RW IrDA Tx Enable 0

13.6.10 UART Channel Divisor Latch LSB Register (UxDLL )
Address : 0x00

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

*DLABZ} “1” & [ Access 7Hs3tCt.

13.6.11 UART Channel Divisor Latch MSB Register ( UxDLM )
Address : 0x04

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

*DLABZ} “1” & [ Access 7IsdtCt.

13.6.12 UART Channel Divisor Latch Fractional Register ( UXDLF )
Address : Ox1c

Bit R/W Description Default Value
31: 6 R Reserved. -
5:0 RW Divisor Latch Fractional Byte 0x00

*DLABZ} “1” ¥ [ Access 7Hs3tCt.

13.6.13 UART Channel Interface Control Register ( UXIFC)
Address : Ox1c

Bit R/W Description Default Value
31: 6 R Reserved. -
5 RW DMA Request Enable at Tx Data Empty 0
4 RW DMA Request Enable at Rx Data Ready 0
3:2 R Reseveved 0
1:0 RW Interface select 00
00 : UART
01:1S07816
10: IRDA
11 : Reserved
*DLABZI “0” ¥ Uf Access 7}Sd}Ef
114
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14 DMA

14.1 Features

- AMBA AHB Specificaiton 1} &t
-4 xjg X9l Z- xfd H=E DMA ©E0| Jhssiot

-16 ELE DMA Request X| .
DMAC = Peripheral 2 /8t 16 ZE°| DMA Request 2T E H33st1 ULt

- Single Request 2t Burst Request 23 & |35,
Peripheral O|A X3&3%l= DMA Request 2= Single Request 2t Burst Request 2= %=

HMESHH F 7t 25 AMgE £ UL

Op
i

-47tX] DMA & X E.
memory-to-memory, Memory-to-peripheral, peripheral-to-memory peripheral-to-peripheral &2 K| 2/SHC},

mjo

- Auto Reload 7|52 O|2%t Scatter 2 Gather 7| 5= X|&$HC}.

- Linked listS 0|83t Scatter 2 Gather 7|52 X||$HCL,

- XH2E Prioritys SHEQIOZ FEO QACE xHE 0 7t HE &2 PrioityE 30 KHE 70| M H2

PriorityE &7 EIC}
-2719] AHB MasterS W&3I0] Multi Layer AHB BusE X| st QACH

- Programmable Burst SizeE M&S5t AUCE AFEXA= DMA ©&Q| B8
o .

g £0|7| 2/5t0 Burst SizeZ A
YotL}. Burst Size= Peripheral 2H0 U= FIFO 27|9| HHICZE M= 2

20| ZeHHOo|Lf,

rrox

-2 KHEEE 4wWord FIFOS &S QUL

- 2 xjg = E2|= DMA Error Interrupt 2t DMA Terminal Count Interrupt(8s& S2 QAEHBE)E 7tX|2
- Interrupt Enable H|E X|&l.

DMA Error Interrupt 2 DMA Terminal Count Interrupt(Zls S & CIEEE)0| St Enable HEE 7tX| 1
oIct
AN .

115
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14.2 Block Description

DMA Controller
AHB \ AHB
MEEEO () S e : o a1 A0
9 Interface Interface O g
Channel N
DMA_INT < >
) €
L <€« Arbiter
DMABREQ[15:0] »
DMASREQ[15:0] > L 4|Word [FIFO A
DMALBREQ[15:0] »| Peripheral l«— AHB Bus 1
DMALSREQ[15:0] » Interface > |nt’\£2‘2f; 1 ﬁﬁ Signals
DMACLR[15:0] <
DMATC[15:0] <
Figure 14-1 DMA Block Diagram
o

ZEX| QUCt 2t ME2 Source Peripheral Ol Al Destination Peripheral 2 M &&=

DMA = 4 709| x4
22 HMOostH LHEO| 4x4 byte FIFO £ LHZMSt D QUL

ot whsto| HlojE &

- OO

mo M

A

AHB Master Interface = ME222H S0{2= H0|H2| & Q¥ S ZOtM 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 J2iM Source Peripheral 1t Destination Peripheral O] Ct2 HAO| A0 YHEtE & AtO|Q
Hiole ™&0| 7hs3Stct.

Arbiter = Zf X{'20jA LMSHE HOjE S Q™2 @M= a2t AHB Master Interface0 == AHB

o
Master Interfacel O M3t 0= AHB Master Interface & AF2E X|= 2K E|= HO|E2| Address Of

olslf ZF &L

AHB Slave Interface = MEOtCt 2EE0 U= HXAH S 28st1 AHHEE 2¥s=s LS

FCF,

rot

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

EH
= —

%= Qo MY YEO|AME= Source DMA Request 2% 2} Destination DMA Request A2 &30 2 7)1 2
o
=

S
DMA Request 2SS 22 4= Qlot
116
14 DMA 14.2 Block Description

Copyright © 2019, Advanced Digital Chips, Inc.



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

[ ]
-.dc adLuna

avanced Ci crigs 1<

Rev. 1.0

www.adc.co.kr

14.3 Functional Description

14.3.1 DMA Operation

- Transfer Hierarchy
DMA T&2 18 29 Z2 3 BHAQ AT #+ZX& #=Ct

x| A9l CHAO] &S DMA Transfer 2t HO|$tCt, DMA Transfer &2 DMA 7t M&ste MM HO|E<Q
I Control BIX|AEO| U= Transfer Size 2 M&HS AXSHA =Lt

~
mjo
1o
a
of

Al SHA MEE Burst Transaction 22 FO|SHCH Burst Transaction OfAl M&3l= H0|EQ| &2
Control H|X|AE0 A& Burst Size 2 M5 EH 25 Peripheral 59| FIFO 37|0f %30 Mot
UHM Ol pPeripheral 2 HEZZ|ME ZLst 2= HO/HE oHHO M&SIX| ZSIEZ Peripheral LHE-2
FIFO T2 ZIWM TESHA ot $7hX| Fojgd Ald2 Oo7|A 2735l= Burst size 7t AMBA Burst

transfer 2| burst size 7f Of'—l 2= ®OlLCt,

o

X819 CHAH FM&LS AMBA Burst Transfer O|C} Burst Transaction € AMBA Burst Transfer EHe2
LFFIOJTICE O] CHAOl M&O|M AHEXIZE E-SHE BE22 ol StEofXoZ aa|=Ct

AFEXHE Burst Size ELCF M2 Transfer Size 2 dAd™st= A0l 7hsdiCh 0|2{gt AS Burst
Transaction 2 &A™ El Transfer size ¥ M&EE|H DMA ©50| SEEICH

The amount of transfer is

adjusted by Transfer Size \

DMA Transfer

The amount ‘

of transfer is
adjusted by \
Burst Size Burst Burst ... Burst Single
Transaction Transaction Transaction Transaction
AMBA AMBA AMBA AMBA
Burst Burst ¢ Burst Single
Transfer Transfer Transfer Transfer

Figure 14-2 DMA Transfer hierarchy

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

4 7tX| SOof oLzt Lt

Memory to Memory

Memory to Peripheral

Peripheral to Memory

Source Peripheral to Destination Peripheral

PwbdE

Memory to Memory 2| 2|0/= Source Address 7t Memory 0|11 Destination Address = Memory 2 x| ot

B3R5 Zotot
117
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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| 930l HO|EE H&SHA BtA =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

14.3.2 Linked List Operation

- LLI

LLI(Linked List ltem)= DMA ©&S 28 2R3 7|25 FEES B U= HIEOo|Ch LL 7t B2 Ue=
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 st
0x18 | Next LLI Address (0x20)
0x1C Control )
~
0x20 Source Address
0x24 Destination Address " ond LU
0x28 Next LLI Address(0x30)
0x2C Control )
~
0x30 Source Address
0x34 Destination Address > Last LL|
0x38 Next LLI Address (0x0)
0x3C Control )
Figure 14-3 Linked list
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OrX[8} LLI & &4 Next LLI Address O 0x0 & M2 A£E| 0 QCH DMAC £ Next LLI Address 7t
ox0 S —‘2.*0._'5}% sixf o2 7t Dfxl':'—f‘?:l; QA =ICh O222 L 7t HA F2A oxo of =0|H
L X| ooz Fo|s|jof sirt,

- Multi Block Transfer

LLI 2 7|25 & HoHE M&sts E2E Multi Block Transfer 2t £27|&= BtCh F ShLES| LL
7l ™&35t= HIO|EE Block 0|2t Qs LLI 2| 7§s=& Block 2| 7H==7} EIC}. EBF Block ALO|=&
Zbzto| Ll off Z&H=l Control 2IX|AE Q| Transfer Size 2 HO|=IC} ofzfe] A& Multi Block Transfer Of
et AE +2=& =2ojF2 Urt

DMA Transfer

The amount of transfer is ‘

adjusted by Transfer Size \ ¢ ¢ ¢
Block Block e o o o Block
The amount ‘
of transfer is
adjusted by~ \
Burst Size Burst Burst e e e Burst Single
Transaction Transaction Transaction Transaction
AMBA AMBA AMBA AMBA AMBA
Burst Burst ¢ Burst Burst Single
Transfer Transfer Transfer Transfer Transfer

Figure 14-4 Multi Block 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

O0x0EDOOD

OxOF000

0x10000

O0x11000

Figure 14-5 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

120
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14.3.3

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 Block e o o o

The amount ‘

of transfer is
adjusted by
Burst Size Burst Burst Burst Single

Transaction

Transaction

Transaction

Transaction

! | | |

AMBA AMBA AMBA AMBA AMBA
Burst Burst ¢ Burst Burst Single
Transfer Transfer Transfer Transfer Transfer

Figure 14-6 Auto Reload Operation Transfer Hierarchy
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- Scatter with Auto reload

ZF &= O|X|0|C}. Destination Scatter

ot2fe] J1& 2 Auto Reload Operation & £3}0] Scatter 7|52 £0
Address += Block ©£0| 222 O{OIC} Destination Block 2| A|Z FAEZ AN 7tZo=z HR= dstg
SICH AMRXH= O] HX|AEZE £33 Destination Block 72| ZtZAE E£22ZM Scatter 7|52 FHGHA
EICH
Source Data Destination Data
0xA0000 0xB000O
Block O > Block 0
0xAG100 Dest Scatter Addr
= 0x20
Block 1 0xB0120
Block 1
0xA0200
Block 2 Dest Scatter Addr
= 0x20
0xB0240
Block 2

Figure 14-7 Scatter with Auto Reload Operation

gXAH H4F
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
Destination scatter Address: 0x20

122
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Gather with Auto reload

Ot2fo] O22 Auto Reload Operation = AME3H Gather
Address = 2% T&0| 22 MiOICH Source 52| A%}
7

AEXH= O] HX|AEE 5310 Source Block 7t2|

Source Data

Destination Data

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

Figure 14-8 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

ASH
==

HOlF& O|X|O|Ct. Source Gather
AN 7tHdoz "=

2tAS SO N Gather 7152 PHSIA LK

= ottt

14.3 Functional Description
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14.3.4 Peripheral Interface

- Hand Shake Signals

DMA Request 2Z2} DMA Clear 4= DMA 7t MZ2|7t Ot:l Peripheral 1to| COJE Z&0fA
Handshake 2422 HO|HE M&Ste= O AMESte 4lZO0|Ct

= Peripheral O] DMAC O GIO|E T&2 @¥Y W AM&3St= 420/ 4 ZHX|7t

DMA Request =&
HZ) Peripheral 2 0|F SILIE MEHSIO] Request £ StH SA|0 0l2] 7HE Request

ALt (or2hel 28 H
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 14-9 DMA Handshake Signals

-  DMABREQ
Burst Request &1=. O 41=7} Active Z|™ DMAC O 2|8 Burst Transaction O ZdlstH HEE|=
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] Z st
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|& 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,

124
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- Time diagram of DMA Request

Peripheral 0| Request & 2™ DMAC = Program &l Burst Size BH2 H|O|HE F43H Z0| DMA Clear
MZE ELA =Ict ol 2E M&0| ZSRE E20= DMATC(DMA Terminal Count: DMA M& T R)
MZ = SA Active EICt O] MSE S350 Peripheral 2 DMA 40| 2 EJ=X| H3A & = UCH

Peripheral O] DMA Clear (DMACLR)AIZE 7| k| DMA Request {12 E Inactive &EjE THSA ECH
3tk DMA Clear 21371 27| HO| Peripheral 222 DMA Request A S £ Inactive #E|Z HEH 22X 7}

HEfY

LlSHA EICh ESH Next DMA Request MZE 2'Y o= X DMA Clear =7} Inactive &EfQ {TH
7h&3tLk.
HCLK | | ' ' | | |
HSEL / V vV vV \
HTRANSI[1:0] K fNonseq | seq i{} Seq {{} Seq (]
HADDR([31:0] KA 00 A 00 A 000 a0
HSIZE[2:0]
HBURST[2:0] {X controf{ | controf (| Controf{} Controf Y
HWRITE
HWDATA[31:0] Y} Data | Data (| Data [} Data [}
HREADY I/ Vv vV vV \
HRESP[1:0] K)ok ) ok T ok T ok K
HRDATA[31:0] ( Jpata Ypatd( iDatal” Datalf)
DMABREQ | -
DMACLR \
DMAINTTC I
Figure 14-10 Time Diagram of DMA Request
125
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14.4 Register Description

14.4.1

DMA Interrupt Status ( DMAIntStatus )

Address: 8000 1400

Bit R/W Description Default Value
31:8 R Reserved
7:0 R Interrupt Status of Channel 0
ZF 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,
14.4.2 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
14.4.3 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.
14.4.4 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
14.45 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.
126
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14.4.6 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
Zt A 22| DMA Block 2IE{EHE0] Ciot Hd 25 AHECL
14.4.7 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
Zt HEE siE x{22| DMA Block QIE{HEE Clear e I&E iCt
Set StA =™ s xHEo| AHTETl Clear EL}
14.4.8 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 AL JA=RE LHED
14.4.9 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

14.410 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
Zt HEE= 8le xH'22] DMA 7t Enable =0 REXE L{=C
14.4.11 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
= A2 2 O|F0|ZICt,
127
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14.4.12

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,

14.4.13 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,

14.4.14 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

14.4.15 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,
128
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14.4.16 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

14.4.17 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

14.4.18 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
129
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010 : 32bit 110 : Reserved
011 : Reserved 111 : Reserved
Source O|Al T &8t data widthE HA3sl= H|EO|CL,
19 R Reserved
18:16 RW Destination burst size 0
000 : 1 100 : 32
001 : 4 101 : 64
010 : 8 110 : 128
011 : 16 111 : 256
Destination & Peripheral Of|A{ =3}t Burst Transaction 2| 37|& X|
gt
AHB Burst Size@t fASILE OA S ZEtsteE 49 2I#O| Transaction
O|LCt. (Transfer Hierarchy &ZX)
Destination0| Memory?l Z20|= St Burst sizeZ T SHLY.
15 R Reserved
14:12 RW Source burst size 0
000 : 1 100 : 32
001 : 4 101 : 64
010 : 8 110 : 128
011 : 16 111 : 256
SourceZ Peripheral | A =¥3}t= Burst Transaction| 37|E X|-$HCt
AHB Burst Size?} FASILE OAAS Zotste A9 29| Transaction
O|C}. (Transfer Hierarchy &X)
SourceZt MemoryQl AL =23t Burst Size2 ™ SHC}
11:0 RW Transfer Size 000
DMAC?} Flow Control S22 & [If DMA x{'20| H&3st= G|o|Eol H
&= o|o|stct M& tHRlE ByteZb OtL|1 Source Transfer Width 7t
ECh & WA MEEES ALHAE OH2ar 2ot
(Transfer size) x (source transfer width)
2 ARBAZE AT 2ol HOjE ™&0| = & motch 14 =
OE7 =2 o O] =/® DMA F&0| SREICE MELM DMA E& S0l
w2 A EH o2 ME ZTENMX H2 HOlHO Y2 =olgt =
QUL
DMAC 7} Flow Controller 7} Ottl 22 0] gh2 FA|Z|X|ZH ProgramO
W2 022 Mslof ot
130
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14.4.19 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.
ALEXtE O] HIEE AMESIO FIFOO| OFF 3 HIO[H= H7|X g8 74
5l7 DMA X2 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 T& B8 QAHYEO Ch3 Enable HIEO|CE.,
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 & StLHE MEiSH= HIEO|LC,
DMA request peri AtE A2, 4.4.21 DMA Request
Selection Register(DMARSR) &740f olsf Z% ZICt.
0000 : dma O req 0001 : dma 1req 0010 :dma2req
0011 : dma 3 req 0100 : dma 4 req 0101 : dma5req
1101 dma 13 req 1110 : dma 14 req 1111 : dma 15 req
7:4 RW Source Peripheral 0
16 72| DMA Request & StLtE MEiSHE HIEO|LC}
DMA request peri AHE Z2E2, 4.4.21 DMA Request
Selection Register(DMARSR) *E“gOﬂ olgf 2% Lt
0000 : dma 0 req 0001 :dmalreq 0010: dma2req
0011 : dma 3 req 0100 : dma 4 req 0101 :dmab5req
1101 dma 13 req 1110: dma 14 req 1111 :dma 15req
3:1 R Reserved 0
0 RW Channel Enable 0
MES 293t Al7|= HIEO|C AMEXI7t DMA T&S AESH| 2I5)
131
14.4 Register Description 14 DMA

Copyright © 2019, Advanced Digital Chips, Inc.



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

)
.
adLuna .adlcs-\ e

Rev. 1.0 www.adc.co.kr

O] HIEE set 5t/ =™ 2% U2 HO|H TS0| AREYD B M
40| 22 E|H XHZE2Z Clear ELCH

Auto Clear 2712 L322t L}

- Yt pMA TE2| 2t

- Linked List Operation 2tZ

- Auto Reload Operation 2t&

- Error 240 o5t B2

APEXHE =243 £ e MES ZNE ZSEY sk UL ZH BB
= Enable HEZS clear 8} EICt &FX|2H i FIFOO|
= AREXIA EICE

14.4.20 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

0| HEJI MEE|H Auto Reload Al Source Address 7t &=7| &
H2MH Source AddressZ Reload &L},

15:0 RW Source Gather Address 0

Auto Reload?t =& [} Source AddressO|l Source Gather Address
7b HB RICt.

14.4.21 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?t =& [ Destination Address 7t =7| HHZME Ik
S 2 Reload EC}
15:0 RW Destination Scatter Address 0

Auto Reload?t =& [ Destination AddressO Destination Scatter
Address?t CisfiZICtH

14.4.22 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

AH™EAH T|/H Auto Reload Count| Ziat 42210 Auto Reload”t
EHg O|F0fTICt

20:0 RW Auto Reload Count 0
AM&XtE O|X0| Auto Reload 2|5 47350 DMA H&S UtE%
Ct. Auto Reload counte= A8 E Z40|A Block ©&0| &H2E[YS Mf

(Transfer SizeZ} 00| E|AE ) 1 Z0{EM Auto reload count’t 0
0] &|™ Auto Reload OperationO| T = =IC}
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145.1 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
DMAET rorintStatus 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
DMARawET rrorintStatus 0x020 W DMA Raw Error Interrupt Status
DMAEnbIdChns 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
ChnLLI 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
145.2 Programming Sequence
- DMA Operation (Memory to Memory)
- A8E Hge Mo
- 8ig x{'29| Source Address &7 (ChnSrcAddr 2| X|AH)
- oig X 22| Destination Address AH (ChnDstAddr 2| X|AE)
- oY X22| Source 2t Destination2| Transfer Width &%  (ChnCntl 2{|X| AH)
- & X'22| Source 2F Destination®| Burst Size H%H (ChnCntl 2| X|AE)
- 8§ xH29| Transfer size(DMA HM&2ZHE MHH (ChnCntl 2| X|AH)
- &C XHES Enable T (ChnCfg EﬂﬂﬁE'I)
- Mz A== ol (DMAEnbldChns 2| X| 2 H)
- 3=
- DMA Operation (Memory to Peripheral)
- A8 Hge M
- Sl X{29| Source Address HH (ChnSrcAddr 2| X|AE)
- oY X '22| Destination Address &7, Peri| T4 (ChnDstAddr | X|AE)
- oiE x{29| Source 2t Destination®| Transfer Width &7 (ChnCntl 2| X|AH)
- oe K9] Source 2t Destination2| Burst Size 87 (ChnCntl 2|X|AH)
- oile ALl Transfer size(DMA HEEHE HH (ChnCntl | X|AH)
- oY KL Transfer Type X|H (ChnCfg 2 X|AH)
- BT MUS Enable & (ChnCfg 2IX|2H)
- Mz 2z= ol (DMAEnbldChns 2{| x| ~Ef)
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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 =25 XF (ChnLLI 2{IX|AE])

3. 8T =S Enable 3 (ChnCfg 2l X|AE)

4. Mz 2%2= T (DMAEnbldChns 2{|X| 2 H)
5. &

- Auto Reload Operation Program (Memory to Memory)
- ARE A AHY

- 9 A9 Source Address A (ChnSrcAddr @ % 2=H)
- &3 22 2] Destination Address 44 (ChnDstAddr @l %] 2~E])
- a9 A2e Source ¢ Destinatione] Transfer Width 4174 (ChnCntl # %] 2= H)

- a9 A22 Source ¢ Destinatione] Burst Size 2 A (ChnCntl # A 2 H)

- & A2 DMA AEZFS #AH (ChnCntl ]| 2~ E])
- 3" 2129 Auto Reload Count 23 (ChnAutoReloadCnt 2] #] 2~H)
- 3lF AdS Enable & (ChnCfg & %] ~~H)
- AF gEE (DMAEnNbldChns #l %] =~ H)
- TR

145.3 Program Consideration
AMEAL Z2OE2 Chgdt 22 13 Ales BrFE| 0O St

1. MOl Enables! =0l= M| YRAEHSS BHBSHA| ZOtOF otCh x{E20| Enablem|F DMA H&0|
e o2z & =F HR2H g BEd2 EME LYAZE 5 Utk MM AREARE AHEe
HXAEHSS HE 7] fIsiM= X'20| Disable HENQIX| =Qlsh =0f H7YsHOF Bt

2. Source transfer width 7} Destination transfer width 2Ct 22 Z2 DMA &2 Destination transfer
width o Bi==7t E|=5 AFsHoF Ot QfLIStH DMA HMEH2 SourceZ0|A ReaddtE L0 H <
2 (Source width x Transfer size)2 2 HAE[=0 DMA BEH
Destination2 2 WriteSt= C|O|H 0| £&FstAL &S = U7| HZO0|Ch

3.  Linked List tem2 0x0 HHX|0| QX|& %= QiCt
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15 SPI (SERIAL PERIPHERAL INTERFACE)

adLuna Of WZ&E 2CHSPI= &7| &8 HAE S Q[F2| XLt CHE cpuU 2t HIO|E ughs otCt

1% spl M&S ¢l 8Bytes 2| FIFO & UWESIY Mbps £=2o| ME0ME CcPU Of 2EHE FX| %1
S & 9k
adLuna 2| SPI £ Master Mode 2t Slave Mode & 25 K| &L}
15.1 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
15.2Block Diagram
(——) SPIBR —Y  Counter
L
(———) sPicTRL _
Y | e sck_in [«
Control Logic Sloqk > sck_out _‘[?L_@ SCK
ogic sck_oen
ssx_in
%) (j: SPISTAT ssx_out —%—@ nSS
- ssx_oen
oM
a1 < CK mosi_in
T i ) I:
< 32-BIT RX Shift Register - ( master input  MOSI_OUti— o/ MOsI
( L p»-{ master output MOSi_0en
8/16/32-BIT TX Shift Register
SPIDATA miso_in
(32Bytes) daveinput  MisO_out —~[}l—@ MISO
p{slave output  MiSO_oen
<:> nSSCTRL Ouput Control Logic
(———)  sPuNT
Figure 15-1 SPI Block Diagram
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15.3 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 21212 LS Master A =2 LIELH =0 AHEE =
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

153.1 SPI Pins

SPI Of& MISO, MOSI, SCK, nSS, Ul 7io| 4tz mOo| ULt Spl AEE 2X|AEHS| WOMP H|IET}

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 15-1 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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15.3.2 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 YHS=2 AEED mMosI T2 Al2|2 HOH =3z

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] 2| E[®, nsS T 29| “Low” AXEN7t Slave ZE S22 =7|3} BHCt,
nsSs T 2 QZX| YHOZTH AL EICE

MBI HEE P X|AEQ SPIE HET}

i

CIOJE Q] HIOIEL} YE HE =0 SPl £ SPIF 221
MY Yo H SPIF 7t Q7tE|H CIHHERFO| SHlsiot

HE2 QRN LMEl scK Of 57| EICH CPHA 2 CPOL 2 Slave CPU 7t MOSI E& 53l 20{2+&
HO|HE 2iX| StAHLE MIsO EE &Sdll Lt7t= H|O|E2e| 222 Edge E ZH Lt

15.3.3 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 HIWj SCK cycle 2] E0A| set EICt. CPHA="0'Y U{= nSS 7t low SICH7t 1 HIO|E & =
B2 A2+ WOl Inactive (High)=!Ct. Slave = nSS 7t low € | data register | 2f2 write 3™ write collision

error 7 ZHASICE

SCK CYCLE 1

secero=o | P\
SCK (CPOL=1) __\_/_\ _/—

MOSI
(Master Out) '< MSB 6

MISO
(Master In) ( MSB 6
nSS _\L /_
(To Slave)

|

Figure 15-2 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) _\_/
SCK (CPOL=1) " _/_\

MOSI —-(MSB 6 5 4 3 2 1 X LsB

MISO { mseX 6 X 5 4 3 2 1 LSB
nSS /
|

Figure 15-3 Transfer Timing when CPHA = ‘1’

S

15.3.4 SCK Phase and Polarity Control

HEE PX|AHQl & 749 HEZ} scK 2 ¢4t 82 5 3
=/ (High or Low)2 MEiICH 23 2o HE CPHA = & EO|Yo| g2 F
StLtE MeEdsict 230l 4m 242 Master 2 Slave 25 S USH0j0F $HCt 0fF
& F4E HHO| Master CIHIO|AT} Slave C|HIO|AQF CHE XZAC 2 [|0O|E

2
| o2t RAL2 el RE &7| Al2|Y FegX|ete] HEYHO AZS 7Hst

2}
B
o

s —
sox oo cenco) [ [T
sekroeernas| | [ [T LTI
se oo | [T
sox ot emass| [ [T

7/ W DD DB B D E 7/

wssitcenao | | | | | | | |
Internal strobe for data capture (for all modes)

Figure 15-4 SCK Phase and Polarity

15.35 SPI Serial Clock Baud Rate

sto] MY = QUCh
Slave Mode OAM2| 2|& SPI Master 7} M&dl= SCK £ 20E0|7| 20 SPIBRR ZH|X|AE2| Zto|
Ao S HHX| =Ch 2L} Slave Mode O|A S&E 4= U= X == System Clock 0 @S

Y=L
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SCK Baud Rate = —JAHBclk
2 X (SPIBR + 1)
or
SPIBR = fanb_cik 1
2 X SCKBaudRate
15.3.6

Open-Drain Output for Wired-OR

Multiple SPI Master 7t OtL|H SPI H{A Z20| Open-Drain
gt 42

o

2 Mg Ea
SPICTRL 2{|X|AE2| womMP HIEE M350 Open-Drain &2

=
—
g MBGES T 4 AUrk
Open-Drain ©2 MY ZP 22 £ 242I0| YEA| pullup MES ZOOF &

_,_,_
I
n
n

15.3.7 Transfer Size and Direction

SPICTRL H|X|AES|l SPISIZE HE2 7H&37| 8/16/32 HEE ME{SICE
MSBF H|E& O|O|E H&9| ARS8 MSB(MSBF=1)L} LSB £ SI=Z siC

—

SPICTRL EZ|X|AE9|

_

15.3.8 Write Collision

HE T S0l SPIDATA 2X|AE 0| 4TS A=5tEH M7|SF0| TYoICt

15.3.9 MODE Fault

SPISTAT 2| MODF bit O| set EICt. Master device 2t MODF & 2HMA|Z £ QUM CHE SPI device 7t

SPI system O| Master 2 M |11, nSS signal input line O| assert Z|%2 I, mode fault error 7} ZASHH,
master 7} E|2{1 & [0 ZHASICE
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15.3.10 Interrupt

SPIF Interrupt
FIFO Oof XMZE GOt TX shift HXIAHI 2&E
o|Ofgtct. SPI M&0| AEEASS

A

HIX|® 25k, spi H&0|

S}O|SF A Ol

ARLASS
=L =2 T MCT Interrupt 0|E|'.

MODF Interrupt

Mode fault 7t LO{LIH 2D

HOIHE T&dts 495 L,

Mode fault 2t 0{2{ 7HC| Master 7t EXsts B2 = 0|42 Master 7t

nSS Interrupt

nSS port M= & HAI5I0] Hopot W7|H Zdtct.

TX_FIFO_FULL, TX_FIFO_EMPTY, RX_FIFO_FULL, RX_FIFO_EMPTY

- TX_FIFO_FULL: 8Byte2| W5 FIFO 7} 2% i<
A =™, 2ZE OOo|E &0l O|F0{RICE

- TX_FIFO_EMPTY: TX FIFOO| {& = HO|H7l 2% ME
RKIAEZ¢ HIIXIX| %47 WZ0] sPI H&0

-RX_FIFO_FULL: RX_FIFO7} 2% ®{YFHSS

e o
MMO=2 —

|O|StCE O] HEHOIM TX FIFOO| GO|EE O

5|92 o|O|stet, 2Lt OFEl TX Shift &
=z E A2 oryct.

2 o|Ojgtct.
- RX_FIFO_EMPTY: RX_FIFO 7| 2% H|IXSS 2|0|3tct,
SSX
SCK

AR A1

BN Al

1Byte TX FIFO Write

1Byte TX FIFO Write 1Byte TX FIFO Write 1Byte TX FIFO Write
Figure 15-5 1-Byte Transfer vs. Status and Interrupt

SSX

SCK

MOSI

nByte TX FIFO Write

nByte TX FIFO Write

nByte TX FIFO Write
Figure 15-6 n-Bytes Transfer vs. Status and Interrupt
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15.4 Register Description

SPI 0
channel 0x8000_1800
- 0x8000 2800
channel _

154.1 SPI Control Register (SPICTRL)
Address : 0x00

Bit R/W Description Default Value
31:8 R Reserved -
7 R/W SPIEN : SPI Enable 0

0 : SPl 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.

X Warning
Mode Supported : CPOL=0, CPHA=0 (00mode),
CPOL=1, CPHA=1 (11mode).
Not Supported : CPOL=0, CPHA=1 (01mode),
CPOL=1, CPHA=0  (10mode).

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.

X Warning
Mode Supported : CPOL=0, CPHA=0 (00mode),
CPOL=1, CPHA=1 (11mode).
Not Supported : CPOL=0, CPHA=1 (01mode),
CPOL=1, CPHA=0  (10mode).

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.

15.4.2 SPI Baud Rate Register (SPIBR)
Address : 0x04

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W Serial Clock Baud Rate OxFF
SCK fAHB_clk

= 2 x(SPIBR + 1)
Master Mode SCK < AHB Clock / 2
Slave Mode SCK < AHB Clock / 4
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15.4.3

SPI Status Register (SPISTAT)
Address : 0x08

Bit

R/IW

Description

Default Value

31:8

R

Reserved

7

R

SPIF : SPI Finished Flag
0 : SPlis not finished.
1 : SPI is finished.

WCOL : Write Collision
0 : No attempt to write to the SPDR happened during the serial transfer.
1 : Write collision occurred.

MODF : Mode Fault Flag

0 : Normal operation

1 : Another SPI node requested to become the network SPI master
while the SPI was enabled in master mode

nSS : Slave Select Flag
0 : Current Value of nSS port is low
1 : Current Value of nSS port is high

STXF : TX FIFO Full Status bit
0 : FIFO_TX is not full
1:FIFO_TXis full

STXE : TX FIFO Empty Status bit
0 : FIFO_TX is not empty
1:FIFO_TXis empty

SRXF : RX FIFO Full Status bit
0 : FIFO_RX is not full
1: FIFO_RXis full

SRXE : RX FIFO Empty Status bit
0 : FIFO_RX is not empty
1: FIFO_RXis empty

15.4.4

SPI Data Register (SPIDATA)
Address : 0x0C

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

15.4 Register Description
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15.4.5 SPI nSS Control Register (hSSCTRL)

Address : 0x10

Bit R/W Description Default Value
31:1 R Reserved -
0 RW nSSCON : nSS Output Level 1

15.4.6 SPI Interrupt Mask Register (SPIINT)

Address : 0x14

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

MODFE : MODFI Interrupt en/disable

MODFI Interrupt occurs when two more master use data line.

0 : MODFI interrupt is disabled
1: MODFl is enabled

Reserved

nSSEN : nSS Interrupt en/disable

nSS Interrupt occurs when nSS signal has changed.
0 : nSS Interrupt is disabled
1: nSS Interrupt is enabled

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

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

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

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

144
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16 TWI (Two WIRED INTERFACE)

adLuna 2 2 TWI HA29| CIHHO|AE 28] 2CcH TwWI HO{7|E LHESICH TWI & SCL If SDA

16.1 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

16.2 Block Diagram

-4+——pJ SDA
/\ «+—»{] SCL

TWIBRO/TWIBR1

\

\

START/STOP Condition
Generaion

\

TWICTRL

Arbitration and
START/STOP Detection |«

\ 4
TWISTAT

Address Compare

1 Y

\ 4

L1

TWIADR 8-bit Address Shifter -t
TWIDATA > 8-bit Shifter -
Figure 16-1 TWI Block Diagram
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16.3 Functional Description

16.3.1 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 16-2 TWI-Bus Interface Data Format

16.3.2 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 = TwWlbus = AHFEA =Lt

soA T\ L/ IO S O T N\
E . MSB Acknowledgement Signal Acknowledgement Slgniil H
: : from Receiver from Receiver :
seb T\ T\ 2\ A T AVAVEN.
i Start_ ACK 1 1 L Stop
Byte Complete, Interrupt within Clock Line Held Low While
Receiver Interrupts are Serviced
Figure 16-3 Data Transfer on the TWI-Bus
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16.3.3 ACK SIGNAL TRANSMISSION

of HO|E M&Z 23| EUW7| = F=AE2 SAE0| ACK HHEE EL{OfF 3tCh ACK EA = SCL
ol_| =13

0
dofoF otCh J2fA o HIO|E HOJHE TES o 25 9 7He] 2F0

rr
JH
=2
R

SAMEE2 ACK 28 EAE 2y 22 [f SDA 2212 “High’2 THE7| I8 SDA 2tQIE =O0tF OF iy,
S =M= ACK HA I SDA 2212 “Low’Z2 | X[t scL 2| otz HMo| “High” T+Zt0|A SDA &
Z2

“Low’E PtEC}
ACK HEE= AZEQ{HOZ control register 2| TXACK H|EE AH3I0| ACK LI NOACK 2 MEiEH £~
olct.

Clock to Output

Data Output by o

Transmitter b\ / X X :X X
Data Output by
Receiver

SCL from
Master

Clock Pulse for
Acknowledgement

Condition

Figure 16-4 Acknowledgement of TWI

16.3.4 READ-WRITE OPERATION

S I ZEOM oY T&E =0 Twi-bus 2 HEO|A= HO|H 4|ZH 2fX|AEHO| HO|H7 ZH|E
UH7tX| 7|Ct2jof sict, CfolE AO{&E Mi7tX| SscL 2tel2 Low 2 |X|E ZO|Ct MZ2 CI0|E 7t GHlo|H
2 ZE XA MAHX|D LA SCL 2 release EICF

Interrupt & AFEE 42, TWI £ A HO|H ME = interrupt £ 2FTICE CPU £ interrupt 282 B2
o AH2& Ho|HE o 2Ct.

Al EX DCO|M HO|EE At 0, TWI bus = data S A0 Z W{7FX| Z|CHEICE =AlE §O|E 7}
Q1o Z m{77IX| SCL S LOW 2 §X| =Lt MZ2 data 7} AKX U CH20| SCL 2 release =ICE

Interrupt & AMEE A2, TWI = OIO|HE F43t Z interrupt & 23t interrupt request & B2
CPU £ data & &L

147

16.3 Functional Description 16 TWI (Two Wired Interface)

Copyright © 2019, Advanced Digital Chips, Inc.



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

148

adLuna

Rev. 1.0

16.3.5

L ]
®
adc

www.adc.co.kr

0o2] 7He| master 7t bus & SAI0| MO 5t=

EE CtE master 7t LHEEH low level 2] SDA line &

BUS ARBITRATION PROCEDURES

Al

o .
= oF
(¢]

2tX|SHCE SDA line Of high level 2 WHE'H master 7}

QIAIGHH, HXY TWI bus £ AH4IO| Ot CHE master 7t
MojstCin QIAISED, GOjE M&Z O Ol ZISHSIX| AT E oiCt
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
walt state HIGH period
CLKI —m — e ———— = \
CLK2 counter reset N
\ 000
SCL

Figure 16-5 Bus arbitration 1 of TWI

o g

E

OlM SDA 2}Ql0|l LIEfLt= data 24Ol 2 Devicel, Device2
CtSot 2ot

3 ottt Mg ZE MEe
7777777777777777 masterl loses Arbitration
DATA1 # SDA
DATAL '—\__/—\ __________
DATA2 ~
\  S—
SDA -
SCL = \ |

Figure 16-6 Bus arbitration 2

O/
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16.3.6 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

16.3.7 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 16-7 TWI Initialization Flow Char
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Master Transmit / Receive
TWI o GO &AMt HO|E £=Al0| CHEH Flow chart O|Ch &A1 AlQF Al Alof QUOIM JtE 2
L

Xpo|F2 =4l Alof= OHX|9} HO|HE ==4I3t7] &0l ACK HIEE NOACK 2 27E3st= EHAI7t © UChs

O T
HOICt O] A2 master 7t slave OfA OFX|9 =41 CIOIEH S 27| 2lgh AO|Ct £, A HIOHE

[

A8 2Pt scL 23S MMS7| 28 TWIDATA 2IX|AEQ| dummy read THAI7F ZQSCt

—( BEGIN D)

[
<

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 16-8 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

( END )

Figure 16-9 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 16-10 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 16-11 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

A

C

A
END )

Figure 16-12 Slave Mode Flow Chart (Interrupt)

16.4 Address Description

Twio 0x8003 1800
Channel —

Wi 0x8004 1800
channel —
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Register Description

16.4.1 TWI Control Register (TWICTRL)

Address : 0x00

Bit R/W Description Default Value
31:10 R Reserved. -
9 R/W TWI_DMA RX 0
TWIRX&SZE A, DMA A8 RFE LEHHCE
0 : Disable 1: Enable
8 R/W TWI_DMA TX 0
TWITXSZE A, DMA A& RFE LIEtHCE
0 : Disable 1 : Enable
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/W STOPIE : Detect Stop Interrupt enable bit 0
Master2 &%t A|, Detect StopO| det 42, QHYE Wi
0 : Disable 1: Enable
5 RW MSTR : Master/Slave Mode Status bit 0
Master &2 QIX| Slave &% QIX| &EjE LIEILH= bitO|LCF.
0 : Slave mode
1: Master mode
4 RW TWITR : Transmit/Receive Mode Select. 0
Master ModeO| M| H& %S ZAF S
0: TWI Master =4
1: TWI Master &4
3 RW TWIAK : Transmit Acknowledge Enable. 0
0] HHE= ACK 7t SQtof| SDAlinel| Zt& Z7F3iCt
Master Receive Mode® [f OFX|Sf HIO|E F& Y I NO ACKE O
Ol T™&O| OHX[LUS LEEHACEH OFX|2t ME = NO ACKO|H,
STOP condition2 LA A|ZIC},
0: ACK bit =“0” — ACK (acknowledge)
1: ACK bit = “1” = NO ACK (no acknowledge)
2 RW REPST : Repeated Start. 0
0| bitS 12 write 3™, TWI controller 7} Master¥ [f Repeated
START condition2 4 A|ZICH Repeated START conditionO| ZHlis}
H clearZ!Ct.
0: N/A
1: Repeated START conditionS 44 A|ZICH,
1 R/W TCIE : Transfer complete Interrupt enable bit 0
1-bytett®(Q| HI|O|E F&EO0| 2AZE(US I, AHZTE LY R E
Z- it
0: Disable 1: Enable
0 R/W LSTIE : Lost arbitration Interrupt enable bit 0
Master2 &% A, M& ATt QIS 4%, UHEE U R E
Zdotrt.
0: Disable 1. Enable

16.4 Address Description
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16.4.2

Address : 0x04

TWI Status Register (TWISTAT)

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 2l0| stct.
0: Acknowledge 2!

1: No Acknowledge <=4
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16.4.3 TWI Address Register(TWIADR)
Address : 0x08
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
16.4.4 TWI Data Register (TWIDATA)
Address : 0x0C
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|Ef =2 restart Al, M 2& deviceQ| F4.
Read - =4I O|O|E
(Read SZt Al, address+12 8|F{OF tCh
16.4.5 TWI Baud-Rate 0 Register (TWIBRO)
Address : 0x10
Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW Baud-rate 0 Value. TWIBRO = 3 OxOF
16.4.6 TWI Baud-Rate 1 Register (TWIBR1)
Address : 0x14
Bit R/W Description Default Value
31:9 R Reserved. -
8:0 RW Baud-rate 1 Value.. TWIBR1 >0 OxFF
16.4.7 TWI Master Write Start Stop Register (TWIMSSR)
Address : 0x18
Bit R/W Description Default Value
31:9 R Reserved. -
8 R/W (At only master mode) 0
Master &2+ A|, start, stop2 PH=E+£ bit O|LCt,
Master &A= 1”2 HESIH start 20| LSt D "2 2 Ht
W™ stop ZZ0| 2 siCt
SHX|TF MOjHE 42 MEHH, StopZ S YMBIX| fert
0: Stop
1: Start
7:0 R/ Reserved. -
** master mode S&S T AL controller register 8 %, start ZHS HE0{F = [8)bit O “1"S
write SHELEZM TWI &S AR = QUCh
0|2} ORXFZIX|Z master writefread S22 2A4E23H &, TWIMADR [8]bit O “0"S write &2 2 M, stop
2H2 HEY FLCh SE0| &2 B ZO stop UMK THEOHF O Z2ESA 2AFE ElCH(master Of 2|t
start/stop).

16.4 Address Description
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TWIBRO = f, x700ns +3

— fPCLK
(2TWIBR1+TWIBRO + 7)
TWiBR1~ feo _ TWIBRO +7
2SCL 2

* foclk = AMBA APB clock frequency
*SCL = TWI transmission rate

ex) 2t APB clockO| 50MHz O| 1, TWI transmission rateO| 400KbpsO|ZtH |

( fock =50MHz, SCL = 400Kbps)
TWIBR0 = 50MHz x 700ns +3 = 50x10° x 700x10~° +3 = 38

f
- POLK — 400Kbps = —OMHZ_ _ 400x10° =
(2TWIBR1+ TWIBRO+7) (2TWIBR1+ 38+ 7)
3
ZgOX—kégs — (TWIBRO + 5)

TWIBR1 =

2

- 700ns: rise time, fall (fast mode, max) for the synchronization
- 3cycle: low, high duty for the synchronization of ratio

<Baud-rate Register Setting Reference Table>

Al
A

50x10°
(2TWIBR1+ 45)

TWIBR1
fPC'—K TWIBRO 400Kbps 300Kbps 200Kbps 100Kbps 50Kbps
650Mhz 45(0x2D) 50(0x32) 75(0x4B) 125(0x7D) 275(0x113) -
50Mhz 38(0x26) 41(0x29) 62(0x3E) 104(0x68) 228(0XE4) -
48Mhz 37(0x25) 39(0x27) 59(0x3B) 99(0x63) 219(0xDB) 459(0x1CB)
33Mhz 26(0x1A) 26(0x1A) 40(0x28) 67(0x43) 150(0x96) 315(0x13B)
24Mhz 20(0x14) 18(0x12) 28(0x1C) 48(0x30) 108(0x6C) 228(0xE4)
12Mhz 12(0x0C) 7(0x07) 12(0x0C) 22(0x16) 52(0x34) 112(0x70)
6Mhz 7(0x07) 2(0x02) 4(0x4) 9(0x9) 24(0x18) 54(0x36)
11.2896Mhz 11(0x0B) 6(0x06) 11(0xB) 20(0x14) 48(0x30) 105(0x69)
5.6448Mhz 7(0x07) 1(0x01) 3(0x3) 8(0x8) 22(0x16) 50(0x32)
* Above table can bear some errors.
TWI baud rate &°82 data setup time, hold time= 2& 57| {{SiA
scl2l Low 7+ scle| HIGHTZ O|&9| gt2 &7 o oict.
EX)
50 Mhz, 50kbps Ofl A scl2] LOW-2 TWIBRO (38) + TWIBR1 (479) OIC}.
O| m, scl o LOW 772 517(0x205)7} OF:l 17(0x11)0| EIC},
( TWIBRO + TWIBR1 £ 5000| HO{M& O EICt)
0| €2 &%, data setup time, hold time0]| Ci3to] =& o & §17| ME0f YLHC

=ELt.

—

0| O|R0 X|X| ¢

data setup time, hold time2 Z235}7| A= X TWIBRO &7 0|49 Low+7t0] ER3t7| UfFO0|C}.

* TCF interrupt.
tcf_irg interrupt A2 = H|0|E &9 £0] 2dst= A= O|Ch1-byte).

O] Al=&= scL 2t219] 9 H toggle = Off LtEHHCE(TCIE(Confirm Transfer complete bit )).
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SDA \ / \_/ \ g |

|
sc. —\ mnl a2l aa /9\::
[ /—\
[
twi_irq ] 1 |

36yc|e icycl'e 4cycle'

—
-
|

tcf_irq

1

Figure 16-13 Tcf interrupt wave form

. . . )
ck [t \ / \ / 7\ / \ f 7\ 7\ / \ [ 7\ ) \ y
'k N+1 cycle . L ! &£ ! |
SCL J'(' (E 3():)ycle 2 \
- ; T . . N
| TWIBRO + TWIBR1 | (";‘“f:l‘ g’(ﬂ:) | TWIBR1 | '—a":yi?s)e |
[« ' >« ' >
| Low | High |
Figure 16-14 SCL Hold wave form
* XA high edge 77t 4cycle O|Ct. Z|CH high edge 77t 4-cycle + a. (TWI 7t master
Mode 2 S48t AL, slave Z0|A| SCL 2t2/2 low £ hold 3}7| [j-20|CH)
159
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17 SOUND MIXER

17.1 Features

- 4-CH. Mixing
- Re-Sampler
- Gain Controller

- 32-Depth Buffer for each channel
- 1-CH Analog Speaker output (mono)

17.2Block Diagram

Interpolation

DIGITAL

?
P 1
Nearest-neighbor Linear
! GAIN
|| BuFFER | | Re | | GAN Gl TROL
(FIFO) SAMPLER CONTROL
» N0
>IN
BUS ouT-3
<—>| INTERFACE

(APB) L» IN-2
» N3

Figure 17-1 Mixer Block Diagram

SPK

>
”| MODULATOR

Driver

Digital modulator
clock
Perill clock

SPK driver clock
Peri10 clock
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17.3Low Pass Filter for Digital Modulator

220pF

27K

0.47uF/16V

1/ 20K ‘
L — A 4 >
+

V4

Figure 17-2 Low pass filter for digital modulator

17.4 Sound Mixer clock

MCLK £ °| Clock control &9
perill_clk & AR& gL}
adLuna WHOIM= digital modulator clk == perill clk@2 ®7| st QAL

17.5 Mixer Block Diagram

Mixter_IN-O0

Mixter_regif ~—r——-——-—-—-———"—"—"—"—"—————————————————— -
| |
1 |
——»]
1’| BUFFER GAIN |
1 (o) [>| QUANTIZE [—>RE-SAMPLE|—> . (rpo)
irq [0] | <€—— |
| |
e e — o — N — — — — — S, — . — — — -1
Mixter_IN-1
________________________ -y
| |
N | AMP_ctrl
17| BUFFER GAIN |
! (fifo) > QUANTIZE >| RE-SAMPLE[—> conTROL [T Mixter out
irq [1] | €—— | :' ———————————————— |
| | |
Ly & ___ J | | . PWM_A
APB BUS Digital
] MIXER GAIN
INTERFACE Mixter IN-2 ] CORE > CoNTRoL [ | Mmedulator B vono
(regif) N~ S 3 | | PwM
! |
1 |
— L P
1| BUFFER GAIN |
| () [*| QUANTIZE [—>RE-SAMPLE |—> . \reo) T
irq (2] | <€—— 1
| |
b e e —— ——— e )
Mixter_IN-3
B T -
| |
1 |
—
1| BUFFER GAIN |
1 (o) || QUANTIZE [—>RE-SAMPLE |—> Nrpo) T
irq (3] |« 1
| |
e e J

Figure 17-3 Sound Mixer output diagram

* Sound mixer £ 4ch input(INO~3) O] EXH St 1ch output(out_3)0| =X BtCt,
Figure 17-3 Off = A|El HFQt ZHO| INO~3 2|1 out O] EX St PWM_A, B mono =3 O|LC},

Speaker driver € &% £32 mono 2 Y oiCt

161
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17.6 Speaker Driver

Ck_sys vVDD18
Ck_sys
for latch
Pwmp_A
Pwmn_A
- Class D
wmp_ T
Pwmn_B PWM Dead Amplifier
Latch | Time
Adjust 1.8V/
Sel_rf PVDD
Sel_latch Level
shifter EN Pop
Suppression
dlyP[1:0],dlyN[L:0 T
EN
EN "—’_*D Fault
Detector
GND18

Figure 17-4 Speak Driver Block Diagram

PVDD

PWMA

PWMB

PGND
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17.7 Register Description

17.7.1 Mixer Control Register0 (MIXER_ CONO)

Address: OxA002_1800, 0xA002_1810, 0xA002_1820, 0xA002_1830 (IN-0 ~ IN-3)

Bit R/W

Description

Default Value

31:29 R

Reserved

28 R/W

Method of interpolation
0: Nearest-neighbor 1: Linear

0x0

27:25 R

Reserved

24:16 R/W

Step for re-sampling
N = ((InFs * 256 ) / OutFs ) — 1, (N=0~511)

OxOFF

Reserved

Out selection
00: Out-0
10: Out-2  11: Out-3

0x0

7:4 R/W

Mode
0000: Unsigned stereo 8-bit PCM
0001: Unsigned mono 8-bit PCM
0010: Signed stereo 8-bit PCM
0011: Signed mono 8-bit PCM
0100: Unsigned stereo 16-bit PCM
0101: Unsigned mono 16-bit PCM
0110: Signed stereo 16-bit PCM
0111: Signed mono 16-bit PCM
1xxx: Reserved

0x0

DMA request
0: Disable 1: Enable

0x0

Interrupt
0: Disable 1: Enable

0x0

L/R swap
0: Disable 1: Enable

0x0

Active
0: Disable 1: Enable

0x0

17.7.2 Mixer Out Enable Register (MIXER_ OE)

Address:, 0xA002_18B0 (OUT-3)

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W Active 0x0
0: Disable 1: Enable

17.7 Register Description

Copyright © 2019, Advanced Digital Chips, Inc.
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17.7.3 Mixer Volume Register (MIXER_VOL)
Address: 0xA002_1804, 0xA002_1814, 0xA002_1824, OxA002_1834,
0xA002_18B4
(IN-0 ~ IN-3, OUT-3)

Bit R/W Description Default Value
31:16 R Reserved -
15:8 R/W Right gain (+0.5dB) OXFF
0xFF(0dB) ~ 0x80(-63.5dB), Ox7F~0x0(-~dB)
7:0 R/W Left gain (+0.5dB) OXFF
0xFF(0dB) ~ 0x80(-63.5dB), Ox7F~0x0(-~dB)

17.7.4 Mixer Buffer Status Register (MIXER_BST)
Address: 0xA002_1808, OxA002_1818, 0xA002_1828, 0xA002_1838

(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)

17.7.5 Mixer Data Register (MIXER_DAT)
Address: 0xA002_180C, 0xA002_181C, 0xA002_182C, 0xA002_183C

(IN-0 ~ IN-3)
Bit R/W Description Default Value
31:0 R/W PCM data -

17.7.6 Mixer Out Register (MIXER_OUT3)

Address: 0xA002_18BC (OUT3)

Bit R/W Description Default Value
31:13 R Reserved -
12 RIW Speaker drive out mode &X3}= hit O|C}. 0x0
0 : normal mode 1: spk mode output
11:10 R Reserved -
9:8 R/W Step for over-sampling 0x0
00: x1 01: x2
10: x4 11: x8
7:4 R/W Sine wave generation (For test) 0x0
0000: Disable otherwise: Enable
3:2 R/W PWM modulation 0x0
00: Class-AD single side modulation
01: Class-AD double side modulation
10: Class-BD single side modulation
11: Class-BD double side modulation
1:0 R/W Noise transfer function 0x0
00: Disable 01: 4th-order FIR filter
10: 5th-order FIR filter 11: 5th-order optimal FIR filter

17.7.7 Mixer Interrupt Status Register (MIX_IST)
Address: 0xA002_18C0

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
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17.7.8 SPK Control Register (SPKCON)

Address : 0x8002_3C74

Bit R/W Description Default Value
31:7 - Reserved -
6:5 R/W Delay time selection of NMOS to get non-overlap PWM output switching 1h
4:3 - Delay time selection of PMOS to get non-overlap PWM output 1h

switching.
2 R/W . . . Ob
Selection signal for latch of PWM signal.
(High(1.8V)=Latch)
PWM 2SS ck sys 2HOZ latch 8tX| &1 HZ AL g Z20
23
1 R/W . . . . . Ob
Selection signal for rising(High=1.8V) / falling(low) edge
of system clock. (Optional / by the Sel_latch)...
0 R/W Enable input (Low=power down, Hgh(1.8V)=Enable) 0b

* 0] YXAEHE AR Bl2{H, System Control Register® WREN register®| §iZdt= bitS enable A|7{F 0f

sht,

—

17.7 Register Description
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18 ADC CONTROLLER

adLuna 2 500KSPS 12-bit SAR ADC & W &3SICE HE S frequency £ 7Mhz O|Ct, Conversion cycle 2
ADC input clock 22 15cycle O|Ct.

d

I 4——— Trig Timer0
. Interrupt Trigger Contro . . -
adc_irq 4 Interface ) Logic Trigger input  ——— Trig Timerl
— . «———— TrigGPIOA
4 «——— TrigGPIOB
3 +— TrigGPIOC
» adc_dsel .
—— Trig GPIOD
o APB »ade_clk —— TrigGPIOE
> y ri
< Interface ADC » adc_start ,g
3 Controller » adc en Trig GPIOF
10 -
adc_ad
adc_eoc
L | A 4 -
dma_clr )
) DMA v
dma_req4 Interface
dma_lreq ¢ FIFO

Figure 18-1 ADC Block Diagram

18.1 Features

- Various SOC source select
- Continuous Mode support
- 4-depth FIFO

- DMA Mode (in FIFO Mode)
- 8channel input

*ADCCTRL Register External trigger mode GPIO

- GPIOA=GPO0.0
- GPIOB=GP1.0
- GPIOC=GP21
- GPIOD=GP3.1
- GPIOE=GP4.0
- GPIOF=GP5.0

® FEoCAlz 9 % ==Eo= ADC Controller -4 ADCCTRL2 =0x01 A7 Z Q&

166
18 ADC Controller 18.1 Features
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18.2 Register Description

18.2.1

ADC Control Register (ADCCTRL)
Address : 0x8003_3400

Bit R/W Description Default Value
31:16 R Reserved -
15 R/W External Trigger Enable 0
1: External Trigger enable
0: External Trigger disable
14:12 R/W External Trigger Source Select 000
Choose trigger source for SOC
000: Timer O 001: Timer 1
010: GP0.0 011: GP1.0
100: GP2.1 101: GP3.1
110: GP4.0 111: GP5.0
11 R/W Periodic Mode Selection 0
0: Normal Operation Mode (1 pulse SOC Generation)
1: Periodic Mode (Continuous SOC Generation)
10 R/W DMA Last Transfer 0
FIFO ModeO|11, DMA Mode® [, O] bitE 12 setSt™, DMA Last Request
£ %, RequestZt LMSHH clear
9 R/W DMA Mode Enable 0
FIFO Mode¥ &2, O bitE 12 setSt®, FIFOZ} fullo] & [HOICH DMA
&g 2%,
DMA Last Request”} 2 45tH clear
8 R/W FIFO Mode 0
1: Using FIFO
0: NOT using FIFO
7:5 R/W ADC Channel Selection 000
000: ADCINO  001: ADCIN1
010: ADCIN2  011: ADCIN3
100: ADCIN4  101: ADCIN5
110: ADCIN6  111: ADCIN7
4:2 R/W ADC Source clock selection 111
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 =715 ADC Source clock®] F=7]2] 1247} #t}.,
1 R/W ADC Start Conversion(STC) 0
12 2333 soc 2. ADC Clock2 2 ot 7|7} X|LIH clear.
0 R/W ADC Enable 0
0: ADC Disable
1: ADC Enable
18.2.2 ADC Data Register (ADCDATA)
Address: 0x8003 3404
Bit R/W Description Default Value
31:12 R Reserved -
11:0 R 12-bit ADC data 0x000
18.2.3 ADC FIFO Register (ADCFIFO)
Address: 0x8003_3408
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

18.2 Register Description

Copyright © 2019, Advanced Digital Chips, Inc.

167
18 ADC Controller



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

adLuna .dc

Rev. 1.0 www.adc.co.kr

18.2.4 ADC Status Register (ADCSTAT)
Address : 0x8003 340C

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

18.2.5 ADC Control Register2 (ADCCTRL2)
Address: 0x8003 3410

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

168
18 ADC Controller 18.2 Register Description
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19 USB DEVICE

adLuna Of L{ZEEl USB Device = 2.0 Full-speed(12Mbps)E X|&8tMH, 5 7§2| endpoint 22 T E|0f QUL

SIEQO{AMOE yUsB ZE2E

19.1 Features
- USB 2.0 Full Speed(

=N=)

=2 X350, X=X Ql data retry, data toggle 12|11 power management
7| 5(suspend 2t resume)2 X|&StCt. LHEO| PHY 7t =& E|Of QUCt.

12Mbps)

-5 74| Endpoint x|l

- SlEQ0jX o2 UsB ZEEE X9

- Suspend@t Resume signaling X|-&

Table 19-1 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

19.2 Register Summary

Table 19-2 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 RIW USB interrupt register 0x00
USBEPIEN 0xA0001814 RIW Endpoint interrupt enable register Ox1F
USBINTEN 0xA0001818 R/W 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/IW EP1, 3 OUT Control register 1 0x00
USBOC2 0xA000183C R/IW 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 RIW EP2 FIFO data register 0x0000_0000
USBEP3D 0xA0001854 R/W EP3 FIFO data register 0x00
USBEP4D 0xA0001858 R/W EP4 FIFO data register 0x00

19.1 Features

Copyright © 2019, Advanced Digital Chips, Inc.

169
19 USB Device



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

adLuna

Rev. 1.0 www.adc.co.kr

19.2.1 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.

19.2.2 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},

19.2.3 USB Interrupt Registers
USB Host 2| @& AENQL Zt Endpoint 2| AtEfet a{=Ct,

19.2.4 USB Interrupt Enable Registers
Zt Endpoint 2| QIHEEE Enable 3tCh CHEES| QHHEE= Z7|Z{0| Enable EHO|L}, Suspend

QIE{ @ E+= Disable O|LC}.

19.2.5 Frame Number Registers
Frame Packet 2| 20| A frame HZE A&}

19.2.6 Index Register

I A HRIAEE ZZ2| endpoint Off SiEdt=E ZHEE HXIAHE HEfe O ALEHCt

19.2.7 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

19.2.8 EPO Control Register
Endpoint 0 2| M[O{et &EfE LIEFHLCE

19.2.9 IN Control Registers
IN Endpoint 2| H0{Qt MEfS LIEIHCE,

19.2.10 Out Control Registers
Out Endpoint 2| M 0{Qt oEfE LtEHHCE

19.2.11 Out Write Count Registers
F He| MXIAEZ O|20{M write count 22 ZHXICE. OUT endpoint OlA] OPOPR H|E7} set &|H, O
HXIAEOE= MCU O 28 kX7t packet 8| =& 7tX|1 RUALCH.

19.2.12 Endpoint FIFO Access Registers
FIFO Off ®Z3t= register O|Ct

170
19 USB Device 19.2 Register Summary
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19.3 Register Description
19.3.1 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}.
19.3.2 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
= oA HE
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
171
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19.3.3 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 ¥ A-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)

19.34 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
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19.3.5

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 0 Interrupt enable bit 1
19.3.6 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
19.3.7 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
19.3.8 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
19.3.9 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
010 : Endpoint
100 : Endpoint

0 001 : Endpoint 1
2 011 : Endpoint 3
4 101 : Reserved

110 : Reserved 111 : Reserved

19.3.10 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

19.3 Register Description
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19.3.11 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}

174
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19.3.12 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
MCUZt O] HIEO| 12 writeS}™ data toggle HIE7} 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
Z10| FIFOO|| loadZ|0] A2 ™, FtE 229 M2l(ZAER HLIfH1D 3=
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
175
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19.3.13 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
176
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19.3.14 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} setk|0] Q= SOHTL 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 NS £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
19.3.15 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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19.3.16 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
19.3.17 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
19.3.18 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
19.3.19 EP1 FIFO Data Register (USBEP1)
Address : 0xA000 184Ch
Bit R/W Description Default Value
31:0 R/W EP1 FIFO Data Register 0x00
19.3.20 EP2 FIFO Data Register (USBEP2)
Address : 0xA000_1850h
Bit R/W Description Default Value
31:0 R/W EP2 FIFO Data Register 0x00
19.3.21 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
19.3.22 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
178
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20 ELECTRICAL CHARACTERISTIC
20.1DC Electrical Characteristic
The ESD of device meets HBM-2KV and MM-200V.
The following table summarizes the electrical design specifications of DC specifications:
Table 20-1 1/0O 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

20.2 Operating Conditions

The following table gives the recommended operating conditions for the integrated circuit (IC) chips using

this library:

Table 20-2 I/O 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
20.3LDO Electrical Specification
Table 20-3 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
179
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20.4 POR Electrical Specification

Table 20-4 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 \

20.5PLL Electrical Specification
Table 20-5 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

20.6 ADC Electrical Specification

Table 20-6 ADC Recommended operating conditions

Symbol Parameter Min Typ Max Unit
AVDD Analog Supply Voltage 3 3.3 3.6 Vv
DVDD Digital Supply Voltage 1.62 1.8 1.98 V

IR Input Voltage 0.3 VDDA-0.3 \Y

Table 20-7 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 V
PWR Power Consumption (AVG) Temp:0-85°C 0.357 0.46 mA

Power Down <1 UA
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21 PACKAGE DIMENSION
64 Pin :adLuna-TxxG
Unit: mm
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Figure 21-1 adLuna-TxxG Package Dimension
181

064 Pin :adLuna-TxxG

Copyright © 2019, Advanced Digital Chips, Inc.

21 Package Dimension



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

adLuna

Rev. 1.0

adc

AN GO CPiDE

www.adc.co.kr

80 Pin : adLuna-TxxK
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